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#OiTR Kaitorial fabors for ilie^firsl year are now concluded, and it is with some grati- 
fication, that wc comjdcte this, the first volumc of • * 

THE MAGAZINE OF ^lENCE J(NV> SCHOOL OF ART^. 

, We began by a plain, straight-forward statement, (see page IJ of our object and 
intentions, detetmined to act up to f^iem toT the best of our ability. We have done so, 
and vgix boldly a[ipoal to our friends and constant readers — whether we have not 
exceeded our promises ? We have recorded every thing new and valuable — explained 
numerous ^nost important Philosophical Instruments — have ourselves wilaen nearly Two 
Hundred Original Paj)crs on Scientific Manipulation, or explanatory of interesting 
Processes, (some of which were never before made public) — have answered One Hundred 
and Seventy Queries, and conducted, we trust with courtesy and attention, an extensive 
4>orresj)ondcnce. If we have delayed for a week or two, a^ any time, to give the 
information sought after, lit has been only because we were desirous, in the meantime, 
to search out the best and fullest information — thus, the request of a single receipt has* 
often produced a full description — a hint has sug§e^ed an interesting process. Hcnee 
kiive arisen the papers on Gilding, Lackering, Bronzing, Medalling, and very many others ; 
which, wc Hatter ourselves, are useful to all future inquirers. Had thiS^ plan not been 
ndoptq^, our Magazine would liavc been “ a thing of shreds and patches at present, 
however individual patiFnct; may liave been tried, tlie general value of the volume has 
been greatly increSsecT, for all is, as fiir as possible for us to have made it, fully perfect, 
complcFe, and instructive. * 

5Tie above will easily account fey tli? circumstance that so many scientific subjects 
have not liilhcrto been explained — Galvanism, Electi^-Magnetic Action, Pneumatics, the 
Lucerrial and Oxy-hydrogeii Microscope, Polarization of Light, some departments of the 
• Fine Arts, j)articularly the different styles of Engraving, Lithography, Ac.— the subjects 
Varnishing, Assaying, Botany, Geolog}', and numerous others. Some of these have 
^ been long prepared, a^d willjie immediately entered into in the second voluine^ l^ience, 
indeed, oilers so many experiments, affords so much delight, |;ivcs rise and 

unlooked-for results, and contributes in so great a degree to improvemeii^p^lS^s of 
life, locomotion, and commerce ; besides giving us a rational, and exteasi^^^nWRedge 
of the works of nature, that yfe can have no hesitation in promisiqg still more valncVle* ^ 
matter for our future pages thkn that which has gone before. 
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But it is somewhat irksome to record our own endeavours fijid our own anxiet}^ 
nor is it further necessary. The constantly and^steadily-incrcasing sale of our<^work, 
week by week, and ^ month by momh, is our best reward. It lias reached a d^ree 
extension, not only above our most sanguine hopes, but which at first we beKeved 
impossible for any such % periodionl to h(ve don/> ; which gives us the mdst encouraging 
expectations fdt* the future — and which will excite us onwards in our useful course 
with renewed vigor, and we trust, having now •'greater experience, with reiiewecL and 
increasing success. , ' 

c. 

It remans for us now only to return thanks to our very numerous Contributors, 
Subscribers, and Well-wishers, and this we do sincerely and heartily, — begging to assurp 
them, that if we have not at all times followed their adyicei attended to their requests, aiid 
inserted the contributions which they have been so kind as to send us, it has been 
because of circumstances, which we fould not fully explain, not from a disregard toward 
them ; forQf we have had one endeavour more than another, it has been to treat all with 
equal respect and equal attention. , 

THE EDITOR. « 

55, Great Preseot Street, * 

April Ut, 1840. 


PREFACE TO THE SECOND EDITION. 

The sale of a volume ot a Scientific Magazine, being so great as to warrant the expenri 
of a large reprint, and still more so to justify the additional outlay of stereotyping, 
is unparalleled in the history of periodicals ; — ^yet such has been the case with this 
volume. The proprietors have theref6re taken the opportunity of having a careful revision 
of the whole, a uniform type preserved throughout, additional wood-cuts inserted whc7e 
the text was obscure, the introduction of new and interesting matter, instead of answers 
to correspondents, advertisements, and other ephemeral notices, and such other improve- 
ments as have a tendency to promote uniformity, and add addftional value to the whole 
series, which is now proceeding through the Third Volume. ^ * 

^ THE EDITOR. 

27, Cottage Grwe, 

Avguwt, 1841. " ^ 





mV ^ inrreaaint' desire air^m^ all 
k classes for rational and scientific 

amiiRement, irfHuces the P/opri- 
etf)rs to offer to the Public thif^cheap 
an<f useful publication. 

A •The intention is three-fold, Ftr«il^> to record, 
explain, #nd illustrate all useful discoveries made 
from time to time in the Mkchanicai. and 


Physical SciENCRSf and to give full and accurate 
descriptions o^ all new and interesting Pii jloso 
iMiicAL Aitaratus aiid Exi'EBIments. Besides 


which, this part of the w'ork will contain critical and 
]iopular Papers on every division of Natural 
Philosophy and Chemistry, Electricity, 
Galvanism, Magnetism, Electro undXHERMO- 
]\^GNETi8M, will meet wi^ especial attention ; and 
here we flatter ourselves we have some strength of 
experience and correspondence. * 

Astronomy, particularly in the making of 
Illustrative Apparatus — an account of which is 
given in no work whatever.' 

Optics and Optical Instruments, with the 
rc%Mit improvements and discoveries in Microsco- 
pic Science, now of such paramount value in 
understanding the works of nature. That new and 
wonderfrf Science, the Polarization ok Light, 
will receive adequate illustrlftion, ns well as the 
valuable Sciences of lyyici^Nics, Hydrostatics, 
Hydraulics, and Pneumatics, with their appli- 
cation to Manafacture8,'to Locomotion, and to tlie 
Steam Engine. 

Secondly , — Our intention is to supply what we 
have lon^ considered to be much wanted, a Schoof« 
OF Arts, or a manua^of the processes of manufac- 
ture and of manipulation, employed in the Fine and 
Ornamental Arts, as well as in the more strictly 
scientific subjects. Thus we shall en(|<»vour to give 
^lain instructions to perform with success the Arts 
of Metal and Wood Engrayiko, Modelling 
and Casting, Carving and Orm ambntal Turn- 
Fng. ^e various styles of Dra WiKG and Paint- 
piNG — ^W orking in Gi^ss and* Japanning — 
Buhl and Mothbr-oy-Pbarl Work, &c. &c. 

Natural History, though forming no essen- 
tial part of our plan, will not be wholly neglected. 
It will, indeed, be neeeasary to allude to many 
natural objects when treating of the Microscope. 
Also, the collecting, the preserva^on, Ac., of 
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Animals and Plants, as well as the cleaning and 
beauflfyiiig Shells and Minerals, u-ill legiti- 
mately come within the class of thi Ornamental 
Arts. Beyond this, we cannot at preset, promise— 
unless, indeed, to give from time to time such short 
and incidental notices of the productions of our own 
* country, as it may be useful for all to know, and 
which do not interfere with the more immediate 
objects of our Publication. 

Thirdly. ~-To give a Critical Review of such 
New Publications on Science and Art, as fall under 
our notice, that the student shall have a guide to 
his choice of hooKS, and that the stranger at a 
distance may learn what to purchase with advantage. 

Thus we hope to enlist among our readers ever^ 
class of persons. The gentleman who employs his 
leisure hours in works of genius or fancy, equally 
with the artisan who lives by his manual dexterity-* 
the lecturer who explains the intricacies of science, 
and the student who is but entering its intricate 
paths — begging to assure them all, that what will* 
be offered as original is mostly the result of long 
experience, and what is taken from others shall be 
only from the most authentic sources. We shall be 
especially solicitous that nothing ^rivial or incorrect 
be presented to our readers at any time ; for, how- 
ever much we may endeavour to render a subject * 
familiar, (and this we always intend to do,) we shall 
still examine the mathematical principles upon 
which it depends, and the philosophical facta con- 
nected with it, and where tests like these cannot be 
applied, we snail endeavour to examine it by the 
still stronger niles of common sense. 

But with all these good intentions our task will 
«be difficult, unless we know the particular desirei 
and deficiencies of our readers. We, therefore, 
solicit their communications, whether queries for 
their own information, or such answers to the diifi- 
culties of others as their own employments and tastes 
may have made them capable of removing. We 
also solicit their opinions and suggestions, and beg 
an early knowledge of their own discoveries, and 
information as to the discoveries of others ; being 
well aware, that, although we have been promiaed 
every assistance fr<|m first-rate practical and sd- 
eiitific men, and intend actively to .employ ov« 
selves, to obtain for our readera the earliest in- 
formation upon all matters of interest, yet without 
the co-operation of our general, and as yet unknown 
friends, much that is valuable must be lost. ^ 





MAGAZINE OP SCIENCE, 



THE CAMERA OBSCURA. 


This instrument, the object of the above engraving, 
and present description, was invented by Friar Bacon 
more than five hundred years ago. It is of such 
simple construction as to be>easily undenstood, and 
represents the objects subjected to it in all their 
vivid colors, and with so unerring a fidelity, that it 
has always been a favorite amus^ent to view its 
varied and animating pictures. The following is an 
explanation of its construction : — 

^ The engraving represents a room, into which the 
light penetrates only through the top at C. The 
rays of light A, tinged with the color of the objects 
reflected, pass through a hole in the side of the 
npper part of the instrument, and strike upon the 
looking-glass or reflector B, from this they are cast 
8own upon the double convex lens C, fixed in the 
cross partition F G — here they diverge in propprtion 
to flie focus of the lens, and passing onwards are 
at last met by the white table below, D E, where the 
original objects are yividly depicted. The accuracy 
^of proportion and ^uth of perspective will, however, 
'"^not be ensured by a flat table, as will he evident 
upon considering that on a flat surface the rays of 
light passing through the lens will be shorter in the 
centre of the picture than those that reach the sides, 
(as is seen in the figure ;) in consequence, the repre- 
sentation will be somewhat distorted, and also more < 
brilliant towards the centre than near the circum- 
ference of the field of view. To remedy this, two 
methods suggest themselves ; one, to have the table 
D E part of a hollow sph|re of a radius according 
to the distance of the lens. This arrangement has 
a serious objection in delineating the objects repre- 
L sented, because of the impossibility of laying a sheet 
of paper on a spherical b^y. An alteration, there- 
fore, of the 1^ itself is the only remaining re- 
source ; if this, instead of being double eonoes, be 
a menUeue gUus^ (that is, like a watch glass, thick 
in the middle,) having its concave si& next thf 
object, and if rwlii of tiie two suifaoes be-as 1 to 2, 
the outer rays will be rendered longer than those 
near the centre, and by this means the correctness ' 
and brilljancy of the picture will bo greatly increased. 

Hie hpper part of the instrument is made to turn 


round ypon a groove at F G, by which means tne 
reflector may be directed to any side of the land- 
scape ; the re'flector B is also moveable on a joint 
near the centre of its sides, like a dressiCg-glass, 
and thus it is made to reflect either distant or near 
objects. The hole in the side, at the top, may have 
a convex lens inserted in it, but although by this 
contrivance a larger field of view is obtained, bril- 
liancy is lost in equal proportion* 

I Portable Camera , — This instrument has many 
modifications : the above construction may be* adapted 
to a large conical box, there being one hole or more 
cut in the side of it, to view the objects represented 
on the table within. A very convenient portable 
camera obscure for*' drawing landscapes or other 
objects is shown in the following figure. 



where A is the meniscus with its concave side upper- , 
most, and the radius of its convex surface being to 
the radius of iti concave surface as 5 to 8, and B a^ . 
plane metallic qpsculum, inclined at an angle uf 
to the horixon. lio refleet the landscape down. 
wards through the lens A. Hie draughtsman in- 
troduces his hand with the pencil through an open- 
ing in the side, made in such a manner as to allow 
no light to fall upon the picture, which Is exhibited 
on the paper at C, a cloth covering over the man. 



The tube containing the mirror sKd lens* can bgi SinguHr ibis that a uniicenal fluid such as this,. 

r sd round by a rod wiliiin, and the inch'nation of should not have been known to exist until about 200 

mirror changed, so*as to introduce objects in fears ago, yet electrical apoearances were then first 

any pato of the horizon. observ^ and the more ^surprising, as there is 

%Tfie Bax CiMtera is still more portable, and may be scarcely 91 action we can d^ and acar^j a motion of 

^constructed with yet greater fa<^ty, as follows : — inanimate nature can take place, be it median^ of 

Proeftrea box 12 inches long, 6, wide, and 4 deep, chemical, which does not in some manner disturb 

In the centre of one end place a lens, as before, (a the equilibrium of the electiid fluid. The impinging 

common double convex lens, of about 10 indi focus, of cloud^upon cloud— the evaporation of moisture 
^md which costs 6d., will do very well,) and inside from the earth’s surface— the fi^ of rain— the rolling 

the b^x at the other end a piece of looking glass, at of the ocean — are all stupendous electrical machines, 

an ai^le of 45^, that is, half way between th^verti- and it requires only a concurrence of fhvorable cir- 

cal and the horizontal line, to reflect the objects cumstances to render the disturbance perceptible to 

upwards. That these may become visible, a parUof one or more of our senses. 

the top of the box over the looking glass is cut away, The proof of the universality of the fiuidi^d the 
and its pbee supplied with a piece of ground glass, facility of its disturbance will be evident by the fol- 

the groundtside to be placed uppermost. The in« lowing experiments, which are performed without 

strument is now complete^ except a blind or shield the aid of a machine of any kind. • 


is required to keep extraneous light %om falling upon 
the picture. This ih effected easily, by t^e piece of 
wood which was removed from the top to make way 
for the glass being still suffered to remain suspended 
over it at a convenient distance. 



In the above cut A is the lens,' B the looking 
glass reflector, and C the plate of ground glass upon 
which the view is made apparent, and D toe shield; 
the latter is capable of being moved up and down, 
to shut off as much light as may be advisable, and 
the lens is sometimes made to slide in a tube, in 
order that its focus may be better adjusted to the 
reflector, and that the objects depicted may be 
Andered as clear and vivid as possible. Tlie action 
of the instrument will be easj)y understood; the 
light from the objects around is thrown upon A, 
they pass onwards to the reflector B, and are cast 
upwards to the lower side of C. This being trans- 
parent, they arc seen on its upper side by a person 
liking into the instrument. 

ELECTRICITY. 

ELECTisctTr of all sciences has during the present 
century made most rapid strides, and stands pre- 
eminent in explainingjht^rander and more import- 
ant universal phenomena of nature. It gives an 
explanation of the winkings of a subtle and elastic 
fluid, called the electric fluid, which is distributed 
throughout all creation, remaining while at rest im- 
])ercepiLlblc to us, but when disturbed by mechani^ 
friction, heat, orchcpiical action, producingwll those 
effects called Electrical and Galvanic ; perhaps Mag- 
netic also. 

The lightning, the Aurora Borealis, the water- 
^ spout, the whirlwind, the rolling pillars of sand of 
the desert, are but a few among the numerous effects 
^of that ])owcrful action of the fluid produced by fric- 
tion, #iul which is usually called free electricity ; 

^ frictional electricity; or electri$ity tf tention, a 
science which from its first discovery has always 
been popular, not merely from its utility, but from 
the extreme buiuty, and infinite variety of the experi- 
ments which illusinite it, most of which may be jicr- 
formed with but ordinary trouble, and at little danger 
or expense. , 


ON XXCITATION. 

Bx. 1.— Take a piece of common brown paper, 
about the size of* an octavo book, hold It before the 
fire till quite dry and hot, and dnw it briskly under 
the firm several times, so as to rub it on both sides 
at once by the coat. The paper wilhnow be found 
so powerfully electrical, tlmt if pbkd agf^t a 
wainscot or the papered wall of a room, it will 
remain there for some minutes without.falling. « 

Ex. 2. — If while the paper remain fixed to the 
wall, a light fleecy feather be placed against it, it 
will adhere to the paper in the same way as the paper 
adheres to the wall. 

Ex, 3.— If toe paper be again wanned, excited, 
and hung up, a thread attached to one corner of it, 
it will hold up sef eral feathers on each side ; should' 
these fall off from different sides at the same time, 
they will cling together very strongly, and if after a 
minute they be all shook off together, they will fly. 
to one anotoer in a most extraordinary manner. 

Ex, 4. — Heat and excite the paper as before, lay 
it on a table, and place upon it a ball, about the sfzo 
of a pea, made of elder pith ; this ball will immedi- 
ately run across the paper, and if a needle be pointed- 
towards it, the ball will again travel to another part 
and A og for a considerable time. 

Ex, 5.— Rub the end of a stick of common seJing 
wax, or a piece of amber, on the coat-sleeve, when 
it readily attracts from the tablfll bran, filaments of 
linen, minute scraps of paper, and holds thenr* 
suspended in the air. 

Ex, 6. — Take two pieces of white paper, warm 
them at the fire, place them upon each other on a 
table or book, and rub strongly the upper paper with 
,a piece of fndin rubber; the paper w-ill now be 
found strongly electrical, so as to adhere together 
with such force that it requires some trouble to sepa- 
rate them, and when separated and then made to 
approach each other again, they will immediately 
rush together a second tiftie. If they be separated 
from each other in the dark, a flato of el^tricol 
light will be seen between them, most frequently, 
accompanied with a cracking noj^e, which is the 
electric spark, and thus showing the electric fluid 
in sufficient quantity to be perceptible to toe eye 
and ear. 

Ex, 7.— Take two silk ribbons, one black, the other 
white, each abou( three feet long; warm them at 
the fire, holding tliem up flat against each other with 
one hand, and draw the thumb and fingers of the 
other hand briskly over them several times ; they 
will thus become powerfully excited, and although 
the upper ends of the ribbons be forcibly seps^ahiL ^ 
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to the distance of a foot or more, the Ibwer ends 
will still cling together. 

JSr. 8. — Another instance of electric repulsion is 
seen when a bunch of long hair is combed before a 
fire, ** each particular bair will stand on ^nd," and 
get as far as possible from its neighbour. 

Ejt. 9.-- Support ^pane of glass, (first warmed,) 
u|H>n two books, one at each end — place some bran 
underneath it, and rub the u|^per side ^th a warm 
black silk handkeiphief or a piece of ^nel— the 
bran will now fl j and dance up and down with much 
FU])idity. 

Om . — In this way electric attraction was first 
discovered. A glazier, cleaning some window- 
sashea lying on a table, observed the small particles 
of whiting underneath to jump up and down ; but it 
was lung afterwards before the cause of this was 
known to be elfctrical. 

(Continued on page 10.) 


PNEUMATIC TELEGRAPH. 

A PKKiTMATic telegraph has been invented (y Mr. 
8. Crosley, fn oj»crative model of which is to be 
seen at the Polytechnic Institution, Regent Street. 
Atmospheric air is the conducting agent employed 
In its operation, llie air is isolated by a tube ex- 
tending from one station to another ; each extremity 
of the tube being connected with a vessel containing 
a small volume of air in direct communication with 
the air in the tube. This vessel is employed as a 
reservoir to compensate for any increase or diminu- 
tion which must necessarily aris^ from compression, 
or from changes in the temperature of the air, 
and for supplying any casual loss by leakage ; the 
vessel must, therefore, be capable of enlaigement 
and contraction in its capacity, after the manner of 
bellows, or as a gas-holder, by immersion in water, 
•so as to maintain, uniformly, any particular degree 
of compression which may be given to it. 

It will be evident to every one acquainted with 
the physical properties of atmospheric air, that if 
any certain degree of compression be prodqped and 
maintained in the reservoir, at one station, equili- 
brium will rapidly succeed, and the same degree of 
compression wil^ extend to the opposite station, 
where it will be<mme visible to an observer by means 
of a pressure index. 

Thus, with ten weights, producing ten different 
degrees of compression, distinguished from each 
other numerically, and having a pressure index at 
the opposite station, marked by^. corresponding 
figures, any telegraphic numbers may be transmitted, 
referring in the usual way to a code of signals, which 
may be adapted to various puiqioses and to any Ian- 
gnage. The only manipulation is that of plncingV 
weight of the required^figure upon the collapsing 
vessel at either station, and the same figure will 
be represented by the index at the opposite station. 

Previously to making a signal, the attention of 
the person, whose duty it is to observe it, is arresti d 
by means of a preparatory signal. 

The communication between one extremity and 
the other may be made known at intermediate sta- 
tions, by connecting with the air tube indexes, cor- 
responding ^th those at thef extremities ; but in 
order to avoid the necessity for additional sounding 
appantns, which would retard the communications 
between the extremities, it would be necessary to 
liiait such intermediate communications to stated 
periods, so that an observer might be in attendance. 


^ A trial waslmade with a tube of one inch in dia- 
meter, very nearly two mfics in length, returning u|qp 
itself, so that both ends 6f the tube were brought to 
one place:— the compression applied at tone end, 
was equal to a column of seven inches of water 
the effect on the index at the other end appeal^ iii 
fifteen seconds of time. ^ 

Laws have been propounded bv eminent men on 
the expenditure of mriform fiiiimi through conduit 
pipes, and of the resistance of the pipes ; but these 
are not strictly applicable to the present qpestion. 
UndtT all circumstances, it seems desirable i*;xperi- 
ments on a practical sede, at extended distances, 
should be resorted to, as the most satisfactory guide, 
for carrying into effect telegraphic communications 
of this kind. , 

The following is a representation qf the instru- 
ment of IVfr. Crosley, which will be easily under- 
stood from tl^ above description. 



A is a cylinder of air at one extremity uf the line, 
C is supposed to *oe a distant station, B the tube 
which connects these places, D the index at one of 
the stations ; each cylinder or air vessel contains a 
little water, with a pipe below the surface uf it. 
When the air at uiie end is cumpressed, the com. 
pression extends equally throughout the whole*ex- 
tent of the instrument, and preying upon the surface 
of the water, raises it in the gages or index tubes 
equally at all the stations ; these being tiumbered, 
and the numbers ifiade re])resentative of certain 
previously arranged sigiml% indication is of course 
readily communicated. ^ is a funnel to supply the 
water, to produce the proper adjustmcAit at first, 
and also if it should become incorrect by leakage 
or accident. G a pipe leading to a furtlmr station, 
capable of being acted u]>on at the same ume as the 
secoifd, or by a cock eaoh may be shut off as 
required. — Phil. Mag, 


the: NOVEMBER METEORS. 

Shooting stars and meteors burst from the clear 
<izure sky, and darting along the heavens, are qv- 
tinguished without leaving any residuum ,«except a 
I vapour-like snmke, an'd generally without noism 
Tiicir parallax shows them to be very high in the 
atmosphere, sometimes even beyond its supposed 
limit, and the direction of their motion is for the 
most part diametrically opposit to the motion of 
the earth in its orbit. The astonishing multitudes 
of Rhooting stars and fire balls, ^hat^ have appeared 
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within theas few yean, at stated fhriods? over 
Jlmencan continent, au^ other parts of the globe, 

* warrant the conclusionf that there are myriads of 
bodici revolving in groups round the sun, which 
^iy become visible when inflamed by entering our 
atmoBifliere. 

f^ne of these groups seems to meet the earth in 
its annual revolution on the 12th and 13th of No- 
vember. Sevefal very remarkable instances have 
occurred. 

On the morning of the 12th of November, 1799, 
thousands of shooting stars, mixed with l^ige me- 
teors, illuminated the heavens for many hours over 
the whole continent of America, from Brazil to 
Labrador ; it extended to Greenland and even Ger- 
ma^. Meteoric showers were seen off the coast of 
Spaui, and in the Ohio country, on the morning of 
the 13th of November, 1831 : an^ during many 
hours on the morning of 13th of November, 1832, 
prodigious multitudes of shooting ftars and meteors 
fell at Mocha on the Red Sea, in the Atlantic, in 
Switzerland, and at many places in England. But 
, by much the most splendid meteoric shower on re- 
cord began at nine o’clock in the evening of the 
12th of November, 1833, and laste^ till sunrise 
next morning. It extended from Niagara and the 
northern lakes of America tP the south of Jamaica, 
and from 61 degrees of longitude in tile Atlantic to 
100 degrees of longitude in central Mexico.* Shoot- «| 
I ing stars and meteors, of the apparent size of Jupi- 
ter, V^us, and even the full moon, darted in myri- 
ads toward the horizon, as if every star in the 
heavens had started from its sphere. They are des- 
cribed as having been frequent as flakes of snow in 
a snow stoAd, and to have been seen with equal 
brilliancy over the greater part of the continent of 
North America. 

Those who witnessed tliis grand spectacle were 
surprised to see that every one of the luminous 
bodies, without exception, moved in lines which 

* converged to one point in the heavens : none of 
them started from that point ^ but their paths, when 
traced backwards, met in it like rays in a focus, and 
the manner of their fall showed that they descended 
from it in nearly parallel straight lines towards the 
earth. 

r By far the most extraordinary part of the whole 
phenomenon is, that this radiant point was observed 
to remain stationary near one of the stars of the 
Lion ^or more than two hours and a half, which 
proved the source of th% meteoric shower to be 
altogether independent of the earth’s rotation, and 
its parallax showed^it to be far above the atmo. 
spher^ # 

As a body could not be actually at rest in that* 
position, the group must either have been moving 
round the earth or the sun. Had it been movinf^ 
round the earth, the course of the meters w^ld 
have been tangential to its surface, whereas they 
fell almost perpendicularly, so that the earth in ita 
annual revolution must have met with the group. 
The bodies that were nearest must^ve been attract- 
ed towards the earth by its gravity, and as they 
were estimated to move at the rate of fourteen miles 
in a second, they must have taken fire on entering 
our atmosphere, and been consumed in their passage 
through it. * 

As all the circumstances of the phenomenon were 
similar on the same day and during the same hours 
in 1832, and as extraordinary flights of shooting 
stars were seen at many places, both in Europe and 
America, on the 13Ui of November, 1834, and also 


on the lam^ day of every succeeding year, tending 
also from a fixed point in the constellation Leo — it 
has been conjectured with much apparent probability 
that this group of bodie# performs its revolution 
round t|m sun in a period^of about 182 days, in an 
elliptic orbit, whose major axis is 119 millions of 
miles ; and t^t its aphelion distance, when it comes 
in contact with the earth’s Atmosphere, is about 95 
millions of miles, or nearly the same with the mean 
distance of the eJHh from the sun. This body 
must have met with ttisturbanhe after 1799, which 
prevented it from encountering the earth for 32 
years, and it may again deviate from its path from 
the same cause. How far these conjectures respect- 
ing the form and position of the orbit cmfrespond 
with observation, time alone will show ; but every 
circumstance tends more and more to confirm the 
existence of a zone composed ofi millions of little 
bodies, whose orbits meet the plane of the ecliptic 
towards the point which the eai^ occupies each year 
between the 11th and 13th of November. Thus, as 
M. Arago obse^es, a new planetary world U about 
to be revealed to us. — Mrs. Somerville. 

— ^ 

ON SKINNING, PRESERV|NG, AND 
STUFFING BIRDS, FOR cIbINETS. 

Have ready for use some cotton wadding, some 
burnt alum in powder, a blunt moderatdy-large 
wire, about four inches long, and a pair of scissors : 
and if the stuffing and mounting are to be proceeded 
with immediately some tow, some iron wire, with a 
file to point it, a long tapering brad-awl, and various 
sprigs of wood will also be necessary. 

In proceedingdo skin the bird, it should be laid m 
its back with the feathers of the breast separated to the 
right and left, when a broad interval will be disco- 
vered reaching from the top to the bottom of the 
breast-bone. The scissors must be inserted at the 
point of the bone,and cut the outer skin from thence 
to the vent, taking care not to penetrate so deep as the 
flesh, or upon the inner skin which covers the intes- 
tices. The skin will then be easily separated fropi 
the flesh, in larger specimens by the fingers, in smaller 
by passing the blunt wire between the skin and the 
body obVrving at all times to push the skin rather\han 
pull it, which is very likely to tear, or to stretch 
out of shape, — the legs may then be slipped up, and 
are to be cut through at Bie middle of the thigh-« 
bone, and all the flesh upon the skin carefully cut 
away, and the clean bone rubbed with the burnt 
alum. This must also be rubbed over every part of 
the skin as separated from the flesh, in order to 
prevent sibling it with blood, and to preserve it 
afterwards from the depredations of insects. 

The skinning is now to be continued to the rump, 
which is cut off close, but so as not to injure the 
tail feathers. ’The lower part of the body being 
now Iposened, the skingnay be drawn back till the . 
wings prevent its being drawn further. Tlie wings 
are then to be drawn out and cut off at the shoulder, - 
the upper bones being cleaned and rubbed as thj 
legs had been before. The skin fs still drawn back, 
(but not so as to stretch the neck,) until the base 
of the skull is laid bare, when the whole body is cut 
away close to the skull, and also a part of the back 
of the skull itself, in order to take out, through the 
opening of the Brains, the eyes, and any fleshy part 
not wanted in the stuffing. When the skin is wiped 
dry in every part, and examined, in order to re- 
move any particle of flesh or fat that may adhere to it, 
the operation of skinning is complete, and notl)^ 
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remains to be donci but to put a ^piede of cam- 
phor into the skull as a presenratiye against insects, 
hose who are particu^v in the beauty of their col- 
lection, place artificial eyes in the orbito while the 
skin is yet pliable, not Qraiting for the time of stuff- 
ing, which may be done at any future time. 

I^me birds require,a somewhat different treatment, 
as the large-headed birds, like the duck and wood- 
pecker ; these will not admit ^he skin b^ng dra^ 
over the head. In such a case make an incision 
under the throat, through which remove the greater 
part of the head ; also in seal-birds, the fat is often 
\'ery troublesome — should it prove so, pounded chalk 
will be found an excellent absorbent. When tlie 
skins *JLre merely wished preserved, the bones of the 
legs and wings should be wrapped round with cotton 
or tow, so as to supply the place of the fiesh. The 
skin is then hung up by the heels to dry, in a cur- 
rent of air, the head being supported lest it stretch 
the neck too much. 

In keeping bird-skins, each should be wrapped in 
a piece of paper and placed in a dose dry drawer or 
box, along with camphor, turpentine, or myrrh, or 
any other strong aromatic. 

Some per jms have not sufficient faith in the pre- 
servative eff£;ts of burnt alum, but prefer anointing 
the skins either with the arsenical soap of B4- 
cceur, or else washing them in a solution of corro- 
sive sublimate, as recommended by Mr. Waterton, 
and now used so extensively in the preservation of 
all objects of natural history in this country. 

[We give the receipts in our present number.] 

It will be remarked that some parts of birds, 
particularly those naturally divested of feathers, as 
the necks of vultures, the combs of the Gallinaceous 
tribe, and the legs of most of the larger kinds, cliauge 
'";olor soon after death, and also that the color of the 
eyes cannot be preserved. It is therefore absolutely 
necessary that such notes should be made while the 
bird is yet alive, or soon afterwards, and scut home 
along with foreign bird-skins, as will enable a person 
here to imitate nature more accurately than he could 
otherwise do without these very requisite observa- 
tions. It is, moreover, of considerable imjiortcmce to 
mark the age of the bird and the season of the year 
when taken, because the plumage clianges much by 
these circumstance'. 

(Condntted on page 28. j 

REVIEWS. 

The Year Book of Pacts in &’cience end Art — 288 
Pages, with Engravings — Simpkin Sc Co. 

We hail with unfeigned pleasure this old friend 
W'ith a new name, and have read it with the samCt 
7.est as The Arcana of Science' ' of former years. 

It is a continuation of thCt well-known work— com - 
])jled by the same Author, and with the same acute 
perception of what is useful and agreeable. It is, 
indeed, a boon the rational inquirer to be furnished 
with so accurate, so extensive, and so cheap a man- 
ual of all the facts and improvements discovered in 
science, useful arts, and manufactures, througliout 
the world, for a whole year, at so small a sum as 
five shillings. It must have coi|^t its talented Author 
immense research and expense in its compilation 
from such varied and numerous sources. We give 
the following extracts 

Prepared Charcoal fur Fuel , — ** Charcoal, bro- 
>kep into small pieces, and steeped in a mixture 


i composed of ‘two gallons of water, one pound of 
quick lime, and ten ouieses of salt, can be bumtset 
a slow rate, without the hvolution of carbonic aci'd 
gas being seqsible. It is known that Uine will 
never absorb more than from sixty-two to si^^- 
four per cent, of the carbonic acid gas of which it 
is deprived by burning ; also, one pound of char- 
coal^ will, during combustion, produce as much car- 
bonic acid gas as can be absorbed by three pounds 
of lime." / . 

[This is believed to be the preparation used in 
Joyce's patent stoves, of which so much hag been 
said lately. — E d.] 

„ Pendulous Printing Press,—*.* Invented by Mr. 
Thomas Edmondson, for the purpose of dating the 
tickets given to passengers on the Newcastle and 
Carlisle railway. Upwards of 10,000 tickets can be 
printed by it with one supply of ink. This is ac- 
complish^ by^ means of a riband, saturated with a 
peculiar inking composition, attached to two small 
rollers, and shifted by the pressure of the finger 
against the instrument. The impression, which is 
dry and permanent, is obtained hy simply putting 
the ticket into a space left for it in the centre of the 
press." 

Nail-Making in America , — ** Tlie first attempt 
manufacture cut nai^s in New England was made 
in the southern part of Massachusetts, in the rewo- 
lutionary war, with old iron hoa[>s for the material, 
and a pair af shears for the machine. Since thnt 
period, besides supplying the consumptii^ #f the 
United States,* estimated at from 10,000,000 to 
100,000,000 pounds, and at a price not exceeding 
the duty, machines of American invention, for the 
manufa^ure of nails, have been introduced into 
England ; and immense quantities of nails have been 
exported from the United States to foreign countries 
during the past year." 

[The machines here alluded to manufacture all 
those varieties of cut brads, nails, &c., now in such 
general demand here, — E d.] 

Economy of Ga:t , — “ A flame, consuming one- 
fifth of a cubic foot of gas per hour, will bum in a 
;hamber and not be liable to be extinguished by the 
opening and shutting of doors ; and, if due precau- 
tion be used, a flame may be preserved with a con- 
sumption only of one-eighth, or oue-tentli, of a lV 2 :>t 
per hour." 

Prepared Fuel for Steamers,—** k scries of trials 
has been made at Woolwich Hock -yard vvith 
prepared fuel’ for^ the use of Her Stajesty'a 
steamers. This fuel is a com})osition of * screened’ 
(otherwise almost uselessly kiuall) coal, river mud, 
and tar, cast into brick Oike moulds.^ In an 
engine worked with it, the consumption fur six 
hours forty-five minutes was 750 pounds ; the same 
engine, for the same period, requiring 1,165 pounds 
bf nor^h-country c<mls to keep it going ; showing a 
saving of 415 pounds in favor of the new fuel. Next 
day, Welsh coal was used, and 1,046 pounds were 
consumed ; and next, 1,098 pounds of Poiitop coals 
were consumed during the six hours forty-five 
minutes ; the engine easily performing the same* 
work with 680 pounds of the prepared fuel ; thus 
showing a reduction of 418 in favor of tlie inventionf 
On the average of consecutive days, it required about 
fifty pounds tess'bf the prepared fuel to get steam' 
lip, which was not only better maintained by very 
little feeding, but more readily obtained by the 
inflammable nature of the material. It has besidea 
he advantage of being stowed away in a compact 
state, and not liable to act as a sUifting ballast.” 
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The Gaudin Light, — Oct^r 19, thei 
exhibited before tlfe French Academy of 
Sciences some experimeftts in a new meth<A of 
illumiiiition proposed by M. Gaudin, which is 
•sflded t(^ be an improved modification of the splen- 
did Drummond light. While Drummond pours 
a streHin of oxygen gas, through spirit of wine, upon 
unslaked lime, Gaudin employs a more ethereal 
^ JjLind of oxygen, wliich he conducts through burning 
essence of turpentine. The Drummond light is 
1,500, times stronger than that of burning gas ; the 
Gaudin Light is, wo are assured by the invenibr, as 
strong as ti^t of the sun, or 30,000 times stronger 
than gas, and, of oourse, ten times more so than the 
Drummond. 

M.^audin states his light to be of three degrees : 
the first is calculated to supplant the use of common 
gas, supplying a brighter and whiter ^ight. Ibe 
second, which is called * star-light,' la brighter still, 
and proposed to be ititroduced into light-houses ; a 
focus of the size of a nut giving out a blaze which it 
requires the protection of green spectacles to survey 
without injury. The thii^, which is called ‘sun- 
light,’ is stated to possess the dazzling brilliancy of 
that luminary. ■ The Academicians are eepresented 
’ Ito being thrown into ecstasy by Gaudin's experi- 
mental results : but nothing ii#corrobora|ion of the 
above startling statements, has yet appears in Eng- 
land; save and exfiept a claim of the prioAty of 
sirfvention of such a light by Messrs.* Keene and 
Gurney. 

IFire Hopes in Mines. — Count* Breunner has 
recommended for deep mines and coal-pits tlie sub- 
stitution of ro]^ made of twisted iron wire for the 
flat hempen ropes commonly in use. These iron 
ropes are of equal strength witli a hempen rope of 
four times the weight : the diameter of the largest 
used ill the deepest mines of Austria, is one inch and 
a half, the strength of which is little less than that 
o^ solid iron bar of the same diameter. The usual 
weight lifted is 1,009 pounds; and, in one case, is 
a saving of about one-third of* the power ; for, 
four horses, with a wire rope, do the same work os 
six horses with a flat rope." 

Manufacture of Iron with Gas. — "Mr. J. S. 
Dawes has communicated to the British Association 
a Paper * On the Improvement of the Manufacture 
of Iron, by the use, as a Fuel, of Gaaobtained from 
Water.' Jets of steam are passed through red hot 
cast-iron^pipes, filled with small coke or charcoal ; 
decomposition immediately tikes place; the base 
of the carbon of the cokp qpmbines with the oxygen 
base of the steam, forming, first, caiboniq acid ; but 
by passing this over a fUraier portion of the red hot 
carbon, it is converted into carbonic oxide, sensible 
heat at the same time hecoming latent on combining 
with the hydrogen base, producing hydrogen gas 
which, together with the oxide before mentioged, is 
applied to the furnace by means of a jet inserted 
within the blast-pipe tuyere, the pressure upon the 
gas, of course, being equal to that uMn the blast. 

An apparatus of this description has been in opera- 
tion at Oldbury for several months, and the pip<es 
yre, apparently, little tiie worse for wear. The 
quantity of toel required to keep them hot, is 
from twelve to fifteen hundred wei^t of small coal 
for twelve hours ; and as the eteam is obtained from 
the engine-boilers, the expense, with the exception 
of wear and tear, is comparatively trifiing ; so that 
the cost will not exceed three or four shillings per 
1.000 feet." 

Glegg's drg Gas Meter,-^** This instrument consists 


of a pulse-glals, that is, two thin globes united by a 
tube. Ibese globes are partially filled with alcohol 
and hermetically sealed when all the air is expelled 
from their interior. In thn state, the application 
of a very slight degree of btat to one of the globes 
will cause the alcohol to rise into the other. 
pulse-glass is fixed upon an agis, having a balance- 
weight projecting from it, and the axis works in 
bea^gs qp the dde^of a chamber, through which 
the gas to be measured is madedto pass in two cur- 
rents, one of which is heated and the other cold. 
Hie hot gas is made to enter opposite to, agd to 
blow upon, the lower glohe of the pulse-glara, while 
the cold gas blows upon the other. Ibe difference 
of temperature by this means establuhed between 
the globes causes the alcohol to rise into the upper 
one, and the glass turns over on its axis, thus vaiy- 
ing its position, and bringing the fiifl globe opposite 
to the hot stream of gas. Tim stream, with the as- 
sistance of the cold gas, which condenses the vapour 
in t]^ top globe, repeats the operation ; and the 
speed at which the globes oscillate will be precisely 
in proportion to the quantity of gas whidi has been 
blown^pon them, provided an uniform difference 
of temperature is always maintained between the 
two streams of gas. The difference ofitemperatare 
is established and rendered uniform by a small flamo 
of gas, which heats a chamber through which the 
lower current of gas has to pass ; and the arrange- 
ment for securing an equality of temperature is very 
ingenious. The instrument is first tested by making 
a given quantity of gas pass through it, and observ- 
ing the number of oscillations of the pulse-glass, 
which, being established, it registers accurately." 

Chemistry of Nature^ by Hugo Reid. — ^Simpkin 
and Co. 

A usxruL, well-designed, and equally well-written 
book, the nature of which will be perfectly under- 
stood from its title. The Author tells us, " that *** 
is not intended to convey instructions for performing 
experiments, but for those who may desire some 
general knowledge of the nature of chemical phe- 
nomeiuf, ai^ who may feel an interest in studying 
those natund phenomena, which consist in chemical 
action." We give an extract to show the style in 
which the work is written, and with that our space 
allowed other and long^er quotatioifS, as every page 
would yield us something new — either in &ct, form, 
or perspicuity 

tolor of the Air . — " When we look at the sky on 
a clear day, it seems like a light blue arch set above 
<yir heads and teen through the (supposed) invisible 
substance called air. But this is not the case : there 
there is no blue dome above us; and when the 
sky is viewed from any elevated region of the earth, 

08 the top of a mountain, or in abriloofi, and where 
wewouldgxpect tiiatthis supposed blue vault would 
be more distinct, and maidfest its blue tint more 
decidedly, it appears not more blue, but dark or 
black, in proj^rtion as the specta^r rises above 
the surfSce of the earth andhaslmair eftoesAim, 
and that very rare, the blue tint gradually disiqipsan, 
and if he could attain a height at whicn there is no 
otr, the sky would be total darkness ril around, ex- 
cept in the direction in which the sun's rays fidl 
upon him. This is the appearance wbiehi frw the 
laws of optics, it is known would be presobed when 
there is no air; and the observatlob of travellers 
who have ascended to great elevations on the Alps or 
the Andes confirm this. Again, when we look ate 
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tnj distant mountain on a tolerably clear day, it 
wiU appear of a blue color, somewhat like tte sky, 
but a little deeper in thn tint, and yet when we ap- 
proadi the mountain, ^e see that it is of a very 
different color ; but if we recede to a great distance 
from it, it will a^uire a bluish tint, which gradually 
deepens as our distance from it increases. 

** In these cases, then, it is seen that where there 
is Tery little air, the sky has dhly a very £ight tinge 
of blue, and that' the strength of this blue tint 
diminishes as the quantity of air diminishes, and 
also that when we look at any very distant object, 
looking at it of course through a thick body of air, 
that object appears of a blue color, if not itself of 
thia color it must acquire the hue from being seen 
through a blue ‘oolor^ medium. These well esta- 
blishid facts Icai naturally to the inference that the 
air U$ilf iiqf a blue color,'* -~Page 61. 

MISCELLANIES. 

For the Preeervation nf Ohjeete qf Natural Hiatory, 

SOLUTION OF CORROSIVE SUBLIMATE.' 

Put a large-^xed tea-spoonful of well pounded corro- 
sive sublimate into a wine-bottle full of alcohol (spirits 
of wine) . Let it stand over night, and the next morn- 
ing draw it off into a clean bottle. When the solution 
is applied to black substances, and little white par- 
ticles are perceived on them, it will be necessary to 
make it weaker, by the addition of some alcohol. 

A black feather, dipped in the solution, and then 
dried, will be a very good test of the state of the 
solution : if it be too strong, it ^ill leave a white- 
ness on the feather. 

ARSENICAL SOAP. 

(. Invented by Beceeur, Apothecary f Metz, 
Arsenic, in Powder .... 2 ounces. 


Camphor 5 drams. 

White Soap 2 ounces. 

Salt of Tartar f’ « 

Powdered Lime | « 


The soap must be cut in small and very thin slices, 
ppt into a crucible with a small quantity^^oP'water, 
held over a gentle fire, and frequently stirred with a 
wooden spatula, or a piece of wood of any kind. 
When it is properly melted, the powdered lime and 
salt of tartar musi; then be added, and thoroughly 
mixed. It must now be taken off the fire, the 
arsenic added gently and stirred. The camphor 
must be reduced into a powder, by beating it in a 
mortar, with the addition of a littLe spirits of wine. 
The camphor must then be added, aiES the compo^ 
sition wdl mixed with a spatula, while off the 
It may be again placed on the fire, to assist in mak- 
ing the uq^edients incorporate properiy, but no( 
much heated; as the camphor wiU very rapidly escape. 
It may now be poured imo glased earthm pots, and 
allowed to cool, alter whteha pieoe of paper ahould 
be|>laeed over the top, and afterwards some sheep 
leather; and tim set aside for use. Hie compo- 
sitkA is about fimlMeiniess of ordinary flour paste. 

When it is nebmify to use the soap, put as much 
ae will answer the purposa into a preserve pot, and 
add to it about an equal proportion of water. Ibis 
isampUedta'theskinor feathers with a bristle brush. 

Ihsboold be kept as cliise u possible, and 
need with eantion, as it is a deadly poison. 

^ Aa above is the redoe made use of at the Jardin 
dti'Flntei, Puis. 


Phoaphortu, — M. Bf^uerel is of opinion ijj^at 
electric light renders cei^n bodies phosphorescent 
when they have for some time been expoq^ to its 
action. The violet rays possess the greatest demwe 
of thia power, while the red rays are eniirely flet'- 
titute of it. Those substances which suffer ,ilmost 
all white rays to pass through them, reduce their 
phosphorescent property to nearly one-half. 

Vegetable Productiona qf England,--No countiy 
in the world can at the present day compefe with 
EngHmd in the beauty of its flowers, the utility of 
its fruits, and the variety of its agricultural produce ; 
yet in former days our country yielded scarcely any 
vegetable valuable as food, or charming as orna- 
ment. The Romans brought us grain and grapes — 
the Saxons piany of our trees— i£e mmnks of after 
times imported from foreign convent-gardens nu- 
merous flowerr, pulse, medicinal plants, and (into 
Ireland) /he Arbutus tree. fTfiir ia found wild 
only near Killameyt where Mucruaa Abbey once 
atood.J Even the Elder tree, now so widely dis- 
tribyt^ throughout the country, is said to have come 
originally from Persia, the native country of the 
Roses and the Lilac. So bare were once these 
islands in vegetable produce, that the berries of tlb 
hedges — the acorn of the Oak — the husky mast of 
the Beech, and a few esculent plants scattered 
over ^e fields, but no where vdiy abundant, consti- 
tuted the oifly vegetable food of the Ancient BritoiA ( 
for luxuries, they had indeed the delici^s Wood 
Strawberry — tne Raspberry — the Blackberry-— the 
Bilberry— the little sweet and black wild Cherry — 
and in the north of the kingdom^, sparingly, the 
Cloudberry and the Cranberry. It is true Pears, 
Apples, and Prunes are indigenous, but how differ- 
ent the austere Sloe and the wild Plum from the 
luscious fruit of our times. The Pears were then, 
and indeed are now, in a wild state, small and hard 
— the Apples sour and crabbed. All other thm;]^ 
have been from time to time imported ; Wheat and 
Rye came originally from Tartary — Asparagus was 
first brought from Asia— the Pine-apple, the Peach, 
and Tobacco from America — Cauliflowers from Cy- 
prus— the Chervil from Italy — Cabbage, Lettuce, 
and Endive from Holland— Fennel from the Canary 
Isles — Gourds, Pumpkins, and Cucumbers from the 
East — Kidney^Beans and Sugar from India — Lentils 
from France— the Potatoe from Brazil — the Broad- 
Bean from Egypt — Rice from Ethiopia — Sivalot from 
Siberia— the lUip from Cappadocia— the Daffodil 
from Italy— the, Lily froa S^ria- the Tuberose from 
Java— tiie Camellia and Tea from China— the Apri- 
cot and Almond from Falesnne— the Camition— the 
Fink, and the Jasmine from Italy — the Michaelmas 
Daisy from the United States— and the splendid, 
•ever-varying Dahlia from Mexico. 

Proportion if Gluten in Grate.— M. Boussingault 
has made some leiearches on the proportions of 
gluten contained in the flour of different kinds of 
grain cultivated in the same soil. He determined 
the quantity of ^uten ascertaining that of ami 
monia which each yUded ; tide plan being attended 
by more precise resiilts than that of working the floUr 
between the finMrs under a- stream of watef. The 
flour from corn grown in the Jardin des Plantes 
yielded glnten in the proportions of one to fifteen; 
the differences dependsnt upon the inflnenoes of 
the soil and that of the climate are much more 
strongly marked, and amount to from one to four. 
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OPTICS AND OPTICAL INSTRUMENTS. 

Thk Bcience of optics U one which se^ms^ by uni- 
^rstl consent, to be deroted to our amosernentp 
and optical instruments present to us buch wonder* 
fdl and unexpected appearanoes, that they are jpene* 
rally Edbglit for, and examined with the greatest 
interest. This is ndt merely the cate with any one 
piirtu'.u’ar class or age of persons. All are ajid pTcr 
must be interested in this science, for it explains 
all the phenomena of lioht, its ditfusion. around 
us, i s reflection, its concentration, its colors, and 
tlic Lws which govern the harmony of tho^ colors, 

« 
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The admirable structure eye is explained, 

and the noble sense of IS assisted, strength, 

ened, and regulated, by the Valuable ^formation a 
knowledge of oi>tics communicates. But these are 
' only a very few of the benefits derivable from this 
Source, as may be imagined from the variety and 
surpassing utility of optical instrumeots. For ex* 
ample: the great |clcscoj>e of Tlerschel, which 
directs the eye of mnn to calculate motions and 
. changes, and forms, millions and milUous of miles 
beyond our world-*^showiug that 

All oro but piirts of on« slupendoui whole 
Whose body Nature ts, uiid God the soul. 
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and the microsrope, which proves that the minutest 
objects of creation are! equally perfect with tho 
greatest, and equally adu-.Vted to the contingent eir- 
oumstancea of their existence ; and, however it may 
.surpass our imagination^ proves that the, very rocks, 
extensive beds of earth, even the mighty pyramids 
themselves, are but an aggrcgjatioii of wUaf once 
were animat'd, perfect, and happy creatures — all 
with tlieir respective organs, and yet so minute that 
a solid inch would contain more in number tlian the 
whole inhabitants of the globe. Besi^ies these 
mighty engines of human knowledge are'other instru- 
ments O'f the most unappreciable value, and also 
others that have been invented solely to conduQe|lto 
our innusemeut - sueJi are the very numerous optical 
illusions and pnijlio optical exhibitions. Let not 
the cynic look with contempt upon the magic 
lanthom, the thaunuithrojie, or the -mirrors, for 
they all' are deju'inlent upon certain and unerring 
principles, ami the expiamition of those priiieiples 
has occupied the life of a Newton and a Brew.ster. 

The ianiiliar explanation of some of these ct ‘ioua 
in-»tnnn'euts r ill. fji)io time to time, occupy our 
attention. \re luu'c aln'.'uly sliown the construction 
of the CaiiHU’a Ob.'scura, and now proceed to des- 
cribe another v(*ry simjile, but very curious, appa- 
ratus. 

THE MACIC MIRUOR, 

The monstrous projection of a German horseman, 
(repiesentcd in our cut,) is one of thoAe peculiarly 
constructed object's, which however distorted they 
may appear wlien paintt^d upon a flat surface, or 
reflected from a jdane mirror, yef become perfectly 
proportionate when seen from one which is cylindri- 
cal. The drawing of such tigures involves many 
Miflicidlies, and a most acmirate knowledge of per- 
s))Pctive. The following remarks may, however, 
render the subject in some degree intelligible. It 
is known to all, that, if a person stand exactly in 
front of a looking glass, the ray.s of light from hiin- 
« self fall ilireet upon the gla.ss, and are reflected back, 
to luriiself again ; so, also, if a person stand towards 
oi*e .<iide of »-uch a glass, and look upon it^obhTjuely, 
tho rays will not fail back u])on him.<«clf, but in a 
difterent direction, in projiortioii to his position — 
or, in other words, •that he will not see himself, but 
another person, d^there should be one towards that 
side. This is because the angle of incidence is equal 
to the angle of reflection ; or, at exactly the same 
angle the ray of light strikes the flat body, it is 
thrown off again towards the contrary side ; just as 
a marble striking a wifll obliquely, li.es not back 
to the hand that projected it, but away from thd 
wall again, at a certain angle with it, but still away 
from the liand. Abo, it is apparent that objects, 
us seen upon flat mirrors arc not distorted, because* 
all the rays strike the misc-or, and are refle(j||;cd back 
again at equal angles. Suoli is not the case with 
mirrors of any other shape, such as convex, concave, 
cyliudru:al, conical, &c., which widen, elongate, or 
misrepresent the well-proportioned objects pre- 
sented to them. Of course the contrary to this 
holds good when the circumstances are changed: .1 
thus, in order that any figiirq may be seen in accu- 
rate proi>ortion, on a cylindrical mirror, it must 
be drawn proportionably flisL{)r..i*d. A recollection 
of the law of incidence will enable any one to rejirc- 
^nt monstrous pLetiin‘.<!, (.-uch as our present ciigra- 
^0** it will b'* perci'ived, that the central line 
Js drawn in its proper piMpcnirms, but the further 
frdiii tli^^^^ucturc i-, ca/ia il. the more monstrous 
** the lie.ul of tlie man is but little 


widened, of the hbrse^is perfectly absurd -the* 
hind legi 6f the animal tolerably accurate —[ts fore 
I legs,ridiculoda : and 'the reason will be evident, .for 
I a rayof %ht striking the surface of ilie Cylinder 
direct^-, 13 i^ected also direct, but as the cyhvider 
departs, more and more from the flat surface necc.s- 
sary for ju.st proportion, so the rays arc reflerted 
more and more obliquely, until at last, near the 
sldeft'^of tlie cylinder, they are almost lost in the 
extenk-vf their obliquity. 

.. Tlxe subject may be explained mathematujally, 
thus ; draw a ^mi-cirele, equal iq diameter to the 
Cj^iudrical mirror, and divide into a certain number 
of equal jiarts. To this semi-circle draw a tangent 
parallel to the diameter, and from the centre ol the 
circle, through each of tlie divisions I'hade, draw 
lines meeting tlic tangent— these lines will vary in 
length in the sahic proportion a^ the object is to he 
distorted. " To delmcate any picture fixed ujion, 
diviile it into the same number of vertical Jine.s as 
the semi-turcle was divided into then draw a eircle 
of a -■'/e j'ou would have, a picture of, and set oil* 
upon it a iiiimber of lines equal or projuirtnniaic 
t(* fho'-c of th(! various spcatifs, or tin? that cut 
the Miiii-circlc, and draw' hetweeii them tin; vaiious ' 
parts of the'picture fixed upon for didineation. 

A ill the figure repre.'^ent.s the distorted image to 
be vmwed, ni|d B the size of the cylindrical miiror. 

[To form which see No. IV. page 31. ) 

PiLECTRTClTV. 

(Rpmmied from j)a(je 

Rc. 10. — Rub or grate together two round un- 
cut stones, of quart/., ealecdony, eoniellaii, N.e.» 
and a .strong phoMphorie light and odour will be 
produced, showing anptlier peculiarity: vi/.., that 
the cleclrie fluid is jicrw'ptible to our sense of 
sinclliiig. V 

E,i\ IT.— Break e large lump of loaf sugar in tho 
dark, or pound it in a mortar, wdieii it will ap-^ 
pear covered with a beautiful lambent blue flame. 
When gro(x?r« are sawing up loavc.s of .sugar as 
samples, the dost is most luminou.s and beautiful. 

Ex. 12. — In grinding coffee, particularly if it Iw? 
fresh burnt, it will be seen to cling around the lower 
part of tlie mil), also around tlie cujv or basin 
held to catch it^^metimes so strongly ns to cover 
the sides two inches^ or more above thd*’ general 
surface. ' * 

Ex, 13. — Put, Upon th^ sax'.e leg a worsted stock- 
ing, and over this> julk bne^ Warm the leg at the 
fire, and rub tb? hand over the stockinj^s. Tliis, 
done, slip off the silk stocking suddenly, and the 
two sides of it will recede from each other, and the 
*Hrhole retain the same shape as if the leg still re- 
mained in it. 

Ex, 14.— Take a glass tube, about two feet long, 
and an inch in diameter — warm it and rub it with a 
warm flannel. •• It will show strong signs of attrac- 
tion to any light body brought near it. 

Rx. 1,5.— If, while still excited, a light fleecy 
feather be brought near, it will at first cling to the;. 
glas.<i rod, and afterwards fly aw'ay from i^, and 
may be driven about a room, by holding tlic glass 
between it and any .surrounding object. If it should 
touch any tiling not electrified, it will fly back to 
tlie glass ag.*un. 

Ex. IG. — Sa.speud from the ceiling a metallic 
ball, by a silk cord, and 1ou(?h it with the e.xe.ited 
glass rod. IT is ball vvill now attract light bodies 
in ne:u'ly tlic si.uic manner as the glass rod itself 
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does. TFiis is called comtauiueaf^/^tet^tsUy^ while 
the glass rod acta by ea^cifecl ^ . *• 

• l^cse experiments sHe but/ few which 
might be devised to slfbw the ui^eiwlity of tlw 
clecti^ fluid. They are biM transieutr because we 
. 4iaVc employed no insthiment to preteut thd escape 
of the fluid put into action, (except, indeed/ in tiie 
lasf experiment.) One of the simplest aiid woat 
nsofiil of them is Bonnet's Gold-leaf £leotanoiihetery 
, which will not obly have the desired object^ 

^ for a considerable time, but enable us to 
the ^nost trivial aedions we do, in a propdcSodatB 
degree, display electrical appearances. ‘ •. 

THK GOLD-DSAF KLKCTBOM«T»»*,:-i 



A is a bra<JS plitc, (eddied the cap.) about four 
^ inc-lu'S in diameter, having a wire fastened to the 
middle of it. This wire ])as.scs down the glass tube 
J), into the glass ves.scl Ff. * When the wire has 
► reaelied about oni* inch into this vess(‘l, it is slit at 
the end, and a little bit of card fastened into the slit. 

A sti ip of g(jld leaf, half an inch wide and three 
inches long, is now pasted upon each side of the 
• card, so jh to touch the wire above, and hang free 
from the glass around. £ is a -wooden top fer the 
convenience of fastening the parte tOgetheTy and G 
ih tlj^ foot -board or stand of the ihstrumc^jt. At 
FF, on two opposite sidg.»of the glass, are pasted 
two slips of till foil, tij jj^arrv off the suijcrabundant 
fluid to the foot of tneinstrumcbt. 

Tlie^pointed wire43 fonns no port of the instru- 
nienl itself,'* nor yet do the plates H & I. Tliese^ 
'tw'o latter am called ** The ^Electrical l^oitblcr," and 
are usctl to indicate the presence of a still more ini-» 
niite (piantity of electricity than Iho ywtnimeut 
without them is capable of mahing manifesto Their 
mode of aetiou will hereafter be ex^dnined under 
eb'etricjd induction, as the pointed wire will when 
the sulijcct leads us to consider’ the influence of 
points. 

OAsf. — A cheap and good substitute for the above 
nij^ be made of a common six-ounce phial. A wnre 
passing through the cofk 6f it, having the gold 
ic-ttves within the phial, and a brass d/iU or a ballet 
above. A*hmij) glass, also, witli a cork above and 
below, (ball and gold leavba similarly arranged,) 
answers every imrpose, the bit of card, also, is of 
little consequence; and let it be remarked, once 


OF' science; 

- 1 . 

for idi, whenever apparatns is employed, 
U mustle/lepifc perfectly dry, slightly warm, and 
free frotn dust. ^ Of^ eo niucn poosequeuce is this, 
that should thpra have been a failure in any of the 
simple expecith^t^i It niodt probably hjaia ariseft from 
neglect of this piecauiion.1 • 

There are numerous variations of this , instrument, 
according’to the purpose far which they are re- 
quired. One of exti'eme deli( 9 cy, though not so 
much so as that wi|j)^ gold- leaves, is. made with two 
very fine stri^ of stra^, susj^ended on ' little wire 
loops. Amothcr is furnish^ with extremely 
delicate silver wires^^ with small pith baOa a^acbed: 
this is used chiefly for experiments , upon the 
electrical state of the atmosphere. Tins with aume- 
- rhuSrOther electrometers will be described bpreafter. 
;)?' 17. — Hold niMr the above instrument any of 

the excited bodies psed before— such as the paper, 
or the glass rod, and the gold leaves .will .diverge to 
a.oonsideralde distance from ei^ch other, and reiti^n so 
for some time. A well-excited glass tube will stimu- 
late it at a distance of two or three feet, and must not 
be brought too rapidly close to it, or the gold leaves 
will be rent to atoms by the violence of the action. 

Jftp. 18. — ^Briish the cap of the-* electrometer with 
the feathery part of a quill, and the wild leaves will 
instantly diverge. I 

ICr. 19. — Give the cap a blow or two with the 
comer of a black silk handkerchief, previously 
warmed, and the friction, small as it is, will be 
found to have" the sanie cflect as before. 

jBo:'. 20. — Place upon the cap a small tin dish or 
patty pan, having in it a red hot coal just taken out 
of the fire. . »Sprinkle upon the coal a few drops of 
•w^ater — the evaporation of thh will set "the gold 
leaves into consiierahk* action. This will not suc- 
ceed wdth either charcoal or coke. It docs hi st 
with a hot iron put into the water. 

£’.r. 21,— Sift some >tcel, biM;is, or other metrl- 
lic tilings, upon the cap of the electrometer, froi'i 
out of a metallic sieve. These filings become elec- 
trical by the friction merely of pa^^siiig througli the 
holes Qf the sieve, and will consequently adec-t the 
I gold leaves, ^ 

J2r. 22.— -Take a knife, with a gla«s or i\ory 
handle, ,pml cut sOrnc sijiall pieces oil' a slip of d<'.-d, 
,so that they shall fall upon the' cap a< before. I'.a.ii 
piece carrying down with it a portion of the fluid 
disturbed, -will, in a similai> manner, affect the 
instrument. . ' i »» 

Thus it Will be seen, tlmt a jierson brushing a 
coat, cleaning wundow'i, beating a e.-irpet. ]fl.u’iM^ a 
kettle on the fire to boil, lifting cinders, (U- }>lcuiing 
a board, a school-boy rubbing out the line.'* of his 
cyphering >kook, or his master making a pen, is, 
during the time he is so employctl, as clfeiitivdly an 
electrical machiuc as the most elaborate appamtu-s 
made by all the art of the 0 ]>tician. Many manu- 
facturers, indeed, find the fluids somewhat inc«;n- 
venieqt. In the weavii^ of dittcrent texture*?, ‘sIu li 
os bombazine, where worsted and silk an‘ iuK r- 
mixed, the work is .very electrical. In the making 
of clioeolah' great care must be taken, that, in cool-* 
ing in tlie pans, no dust shall c6me near it, or it 
would attract it so much as to become unsaleable ; 
as is the rase also with sealing wax in large qu.m- 
tities. The grinding of <’otfce has been already 
mentioned, and in griiuliug wheat or malt it is no 
less conspicuous? though few suppose that electricity 
as.sists in making the miller v'/iife. The workers in 
aud)cr arc so annoyed by its strong, attrfu:tUg, ami 
ea'iily -excitable tendency, as to have the nerves of 
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tKeli bands and wrists disagreeably acted upon. In 
the glass manufacture, very numerous inlitanc^ bf 
elccti’ical attraction occur. In fact,^in certwn ports 
of tlie process, the utmost care is requisite to pre- 
vent the glass from atti^icting th(^ particles of dust 
aroiind it. The prOcesf, of gilding picture frames, 
also, is much assisted by this wonderfol agent. Before 
the gold is'. stuck on, the frame is wwhed over with 
spirit, this evaporatfg, the evaporation makes it 
electrical, and the gold leaf when held .to if attaches 
itself i mm ediately to aU 4he !^ouldings find orna- 
ments. 

(Continued on Page A2.) . . 

MEASURING HEIGHTS BY BOILING’*- ' 

‘ . WATER. 

Thu (act that water bolls at the heat of 212'^v |i7 
to be considcre<kbut as the avenige temperatt^ 
it, when in that, sl'ajj^ of ebulTitioti called b^diDg. 
It is well known that in Vacuo it boils at very many 
degreesdess, and from this fact it becomes evident 
that the density or rarity of the air much influences 
the boiliitg point. When the atmosphere is dense 
and heavy it meets with more resistance in passing 
into steam, and, therefore, becomes hotter* In con- 
' trary circuml^ances it will scarcely rise above 210® 
instead of 212'*. Simple and apparent' as this fact 
is, it is somewhat snq^rising 'that the temperature of 
boiling water should never have been applied to mea- , 
sure the height of mountains, &c. A paper, however, 
upon this subject, appears in the Philosophical 
Magaj'bie for March, from which the principle ap- 
])ears to have been apjdied with .complete success by 
the late Don Francisco Jose Caldas, and carried out 
into actual jM-actice, by Colonel 1?.‘ Wright, in as- 
certaining the height of some of the Pampas. This 
gi'iitlemaii found, after rcjieatcd experiments, that 
,\v liter boiled at one degree less at every 604 feet of 
elevation, from which he was able clearly, and with 
little trouble, to check the measurements of Humboldt 
iftid others, with every appearance of accuracy ; and 
shouhl after obsen'utions confirm this iqethod as 
available, arid universally applicable, it wfll be a 
‘great point in science gained, because of the little 
dependence there is to be placexl upon thetusuol 
inAhod of taking heights by the baroraetef, on ac- 
count of the liability of that instrument to accident; 
and inaccuracy, and, to be affected by that atmofl- 
I , pheric irregularity so common in mountainous 
regions. 

MAGNETIC RELATIONS OF METALS. 

It has been long 4.\ intaiined, .‘hat, os tl^|pe appeared' 
to bt; p epneentration of magnetic eflfeci: In the arctic * 
and antarctic regions, .where the two magnetic poles 
are situated, that, therefore, it Was probable cold 
might be the disturbing if itot the primary cause of 
magnetic attraction ; and JbUowitig the same train 
of reasoning a little further, that all'the other'metals, 
besides iron and nickel, would become inagnetic if 
cooled down to a certain temperature. Profe.'isOr 
Faraday has lately most completely, and at once, 
set the matter at rest, with his accustomed talent 
and acumen, working as he did with M. Thiloricr's 
beautiful apparatus, for giving both the liquid and 
solid state to carbonic acid gas. 

The various metals were cooled by the most inge- 
nious method, and with every care to accuracy, until 
they W5&r«r at a tcmperatilre of 112^^ below 0® of 
Fahrehhrit — a-ad being tested by a most delicate 


astatic o&e of the metals, not even man*, 

.'gan^, was fomid to bave acquired the least sensible 
poriidh of miigkietism, pxoept in one or two ir.- 
staxtees, M wbi^.tihe metols were found adulterated 
with irpok. : Upon this subject Professor »Faraday 

were cooled by immersion * in 
the fixture of ether nnd solid carbonic acid« and 
moved either by platina wires attached to them, or 
by^all wooden tongs, also cooled. ITie tempera- 
^Qm< BecordiDg to lliilorier, would be about 112® 
bc&lir of Fahrenheit. Tlie test of magnetic 
pblt^was,a double astatic needle, each of rfje two 
'constituent ncedlejs being small and powerful, so 
the whole system was very sqtisibic to any sub- 

capable of having magnetism induced in it 
when brought near one of the four poles. Greqt care 
.was required and was taken to avoid the effect of 
the downward current of air fonned by the cooled 
body ; veiy thin plates of mica being int(‘rpoaed in 
the most iin])orVaiit tases. 

“ Tlie fallowing metals gave no indications of any 
magnetic power when tlius cooled to— 112'’ Falir. 
Antimony, Lead, 

»' Arsenic, Mercury, 

Bismuth, PaHiadiiim, 

Cbdiniiitn, IMatiiium, 

Chromium, j Rhodium, 

Cobalt, Silver, 

< Copper, Tin, 

Gojd, Zinc. 

“A piece of metallic mangaimcy given to me hy 
Mr. Everett, w^is very slightly magnetic and polar 
at cmnmm temperatures. It was not more, mag- 
netic when cooled to tlie lowi‘ht dcjgree. Heru-e I 
believe the statement with regiird to its acquiring 
such, powers under such eircuiiistanoes to bt; inaecu- 
rato. Upon very careful examination a tnu c of 
iron was found in the piece of rnetal, and to that 1 
think the magnetic property whicli it possessed 
must be attributed. * . 

“ I was very careful in ascertaining that pure ctMh 
did not become magnetic at the very low tempera- 
ture produced. ^ 

‘‘■The native alloy of iridium and osmium, and also 
crystals of titanium, WjPrc found to be slightly mag- 
netic at common, imnp^atures ; I believe heeausc 
of the preoeo^ pf in them. Being cooled t<i 
the lowest did not prt^sent any additionai 

magnetic force, aj^^^mrefow may be roiidnded 
that and titauium may he added 

as non-mugn^id metahi tp the list alrcnily gi\en. 

“ Carbon and the'fojl^ing metallic comhinafions 
were then a similar manner, 

but idl the Wpre negative : not one of the 

bodies gave . least sign 6f the acquirement of 
magnetic power by the cold applied. 

1. Carbon. 

4. 2. Heemarite. * 

• 3. Protoxide of lean. 

4. ■ — ■ — antimony. 

5. " - bismuth. 

6. White arsenic. 

7. Native oxide of tin. . 

8. manganeso. 

9. Chloride of silver. i 

10. lead. 

11. lodidr of mercury. 

1 2. Galena. ^ 

13.. Realgar. 

14. Orpiment. 

10. Dense native cinnabar. 
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16. 

17. 

18. 
Id. 

•eo. 


Salphnret of siirer. 

— coppei** 


"f 'H' 


Sulphuret of 

-t)i8miitli. ♦ • 

tmtiiooiijr. ' 

^ 21. Protoaul. iron crystftlSSi^ 

Sfe. anhydrous. 

** The carbon was the dense hard kind oil 


/ from gas retorts ; the substances 3. 1. 5. f . 

11. and some of tllb suljjhurete had been 6r$t 
*'‘^nd solidified ; and all the bodies were takeijii 
most solid and dense state which they conld 
Il^s perhaps superfluous to add, except in 
ence to effects which have been supposed ^ iNtte 
to o(*cur in northern latitudes, that the irOn'^R^ 
nic'kel did not appear to suffer any abat^en|^6f 
their ])pculiar power when cooled tO the Ycry lowest'^ 
degree.” , 


ALCOHOL. ^ 

t 

It is generally supposed that alcohol, obtaifted from 
diifercnt vinous productions, does not chemically 
dillVr. M. )oulmult, a German chemist, informs 
ns, that he has discovered a very great differcnc* in 
tlic jilcohol he obtained from grapes, sn^^r, malt, 
^l^oiicy, and saccharine vegetables. The alcohol 
ohtaiiiid from fermented honey ,^ic states, is lighter, 
aud Jess, btiniiihitui^ to the palate and stonfach, than 
that piociiicd from lyandy, rum, or any other ^arti- 
4*^. The alcohol obtained from malt i*i,the heavi- 
est and m^st .stimnUtiiig, and when administered, 
in the ((uantity of a table spoonful threjf times a day, 
to a laigt robust dog, ndl destioy lite in the course 
of a week - jit all flic giu manufactured m England, 
and the <‘onipo«n(N, cordial*!, and tnutures, nie 
mule with tins caustic vpirit. The spiiit obtained 
b) firmeiiting the most saci'harins potatoe, he con- 
tinds, ]•) tlie mildest, and this spirit is now made«4ii 
lonsidtnible qmmtities in Pans- -and an establish- 
uunf cMstcd at Vauxhali, a few years since, for 
ituAiiig sjiiiitfrom potatoes; but as a commercial 
‘‘pKulatioii it failed, owing to various causes not 
n 'rt nc<*e>»sary to enter into. Tbe alcohol obtained 
1 \ distilling fermented sugar, treacle, or rum, he 
‘ns, IS .1 jxiweifiil caustic, capable 'of dissolving 
h )nc. and corroding In mg parts. About six yean 
, made several experiments with vegetable 

ai tides, c ontaiiiing sac'c'harine matter, with n view 
of ascertaining <lie cheapest method of obtaining 
alcohol, ar^, on comparing the articles vro procured 
from each, ceitaiiily found tbe^ fo both in 

rial or and specific gravit y. _T he alcohol from fer- 
inciiU‘d honey is not on.j^^iecihoidly Tighter than 
any other we procured, l^t much softer, and more 
pleasant tolho taste. This spirit, wo are infomed, 
wmic perfumers in Paris employ to takkb their Odo- 
rift nms ai tides, a& lavender water, &c. From pes- 
shells wo obtained a very sweet spirit, at the cost of 
two shillings per gallon. 

From Beet-root, tlie same quality^ at 2«. 6d, a gallon 
,, Mangle Wur/le, „ 2a.^3rf. ' „ 

,, The Parsnip, „ 2r. 6d. „ 

•„ TheCairot, „ 2a. 9if. „ 

* The Turnip, „ 3a. Od. „ 

,, Mrit and Barley mixed 2a. 3d. „ 

The ^cohol of the tdrnip is very; offensive, nor 
could we by any process render it sweet. The other 
spirits were very sweet, and in the country, where 
the articles may be obtained at a much cheaper rate 
than here, the bpirit may be made at n(*arly half the 
mice. Fiom Ihe pot aloe wc obtained so •^inall a 


J qiumrity fipjri^i that it mi much dearer than that 
* < we procured ikm treade or malt. The moist sugar 
of the Wedt Indies produced* more spirit than tlmt 
of the Fast Indies/ a proof that the former is thif 
stronger. Alcolkd, botrem, it may be remarked, 
when hig^ reorifi^> that il puriM to tbS highest 
•degree, difl!^ vgry 'Kttle in flardriNrhatever may be 
the materials from whifch it is originally made. In 
this highly-rectified state, therefore, it is not under, 
stood to Jip, but in Shat mom uondPcotidrion in 
• which it is used, previous to blending with it those 
flavoring ingredimils that claim for it the name of 
gin, cordials, &0. In this state of i|6puriCy the 
^ spirit is mixed with an empyrheumatic oB, differing 
la flavor according to the mode oC preparafioii, and 
stm more so according to the ingredients from Irhich 
is originally made. Thus the flavor of 
nrandy is derived from the grape from which 

Hum fioni a peculiar oil in Sagan 
Malt „ „ Barley. 

Scotch Whiskey 4 „ Oats. 

Arrack „ Rice. 

^ tCoumis ,, „ Marc's Milk. 
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DRAWING AND PAINTING. 

Ail Arts and Sciences have terms and processes 
pveuliar to themselves. In many cases the btudi nt 
learns these, not as fundamental and necesbar} guiilt s 
to a right understanding of his subject, but nrla i 
pic^y them vp by degrees in his progress, and m i v 
many of them he is often ignorant of, even afti i a 
long practice of the art to which they allude. 'Tl h 
arises, chiefly, from the generality ot books of uikmi e. 
and ait not containing any globsary to thtse (hrii- 
culties. It is much fo be regretted that the reniai k 
should apply with so much force to the Fine Aits, 
as it not only retards the practical progress of tlie 
student, but prevents him discovering the btautus, ^ 
and marking the characteristics, of some of the *>ub- 
liniest conceptions of genius. W’e therefore pur- 
pose to give such a glos'iary, believing that as all 
persons of education and refinement lo\c pictures 
and srAldar}^ it may be useful to them as w'ell as to. 
the draughtsman. 

TERMS AND M\TKRIALS. 

Points Dot, — An imaginary pla^tlo which lines 
may be drawn. 

JAn ^* — A mark made from one point to nnothcr. 

It may be straight, curved, mixed, or crooked, and 
drawn eidier parallel to anothefj >citical, upright 
or^perpendicnlifr, diagonal, or slanting, and hori- 
zontal or across, fi*om side to side. 

(hiUine is the line or liues boundtpg an object, 
vriiether it be formed by a poR^il, pen, or in any 
other manner-*as, for example, where two colors 
meet each other abruptly. 

Surface or iS'wper^cer,— Any body having length 
and breadth. In drawing, the word surface implu«, 
chiefly, that part of the ground, sep, ^or sky, upon 
which the principal objects are represented, 

TAc Remote Distance or Rack* Ground is that part 
farthest removed from the eye. The pictures of 
Olauder are so celebrated for their extreme extent of 
view, or for their remote distance, that it has I>een 
frunetiouriy obser\cd,*“A Claude's landscape is a 
day's journey.” Theobiectxon this part of the pic. 
tnre arc neccbsanly small mid obscure, and in color- 
ed land*‘Caj>cj! naitikc uem oi lcb» ot the color of the 
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atmosphere— •thus, in a dear day, blue pre- 

ponderates in parts moat remote— in a fog, the dis- 
tance is white and much obscured — in moonli^t 
scenes, totally black-rin sea-scapes, gradually losing 
color, and partaking more or less of that of the sky, 
for in water. viejyrs thc^ reflection of light is of 'the 
utmost consequence to be attended to. 

The Afid-Dw^flwer. —Parts of a picture between the 
forc-gronnd and the remote parts. It is here that 
the chief Acellences of a picture shoidd be aggre- 
gated. A careful obscurity b Often all that is suffi- 
cient for the distance, and a few bold touches may 
sen. e as a fore-ground ; but, in the middle parts* 
harmony of coloring, accuracy of drawing, and 
fill grouping, are essentially necessary. Of ppurw 
the remark is more or less ajiplicable accordiiig a$ 
the mid-distance blends with the remote 
with the fore-ground. 

The Fore~Uround is that part of a picture nearest 
the eye. It is here that the 'warmer tints and Bold- 
est touches are. generally found — it being necessary 
th^it each object placed so near to the observer should 
be drawn with the utmost c-Vactitnde-— each rock, 
each tree, with all its characters — each flower even 
in its proper colors and natural habit, * 

These tfree terras of remote, mid-dbtance, ^and 
ground, are equally applicable to sea views, and sky 
and clouds, which sufler* the same gradation in tint 
and clearness as the ground. Thus a cloud seen 
afar off, equally with any other object, is dim and 
obst'ure, while one that is near is to be proportion- 
nbly well defined ; so also as to ships on the water, 
or birds flying— for, however strange it may appear, 
it is perfectly correct to say, ** the ships on the fore- 
ground," — "the bird in the mid-distance," — or, 

“ the clouds in the remote dbtance.” 

In some i»ietures flie parts described are gradually 
blended with each other, aifd a correspondent gra- 
dation of tint observed — such are some of the fine 
landscapes of Claude, Wouvermans, and Wilson. 

( )thirs have them idearly distinct, and when this is 
thi’ case the fore-ground is often made to contrast 
fimdy ^\ith the rest of the viewj thus, for example, 
a sunlight view seen through umbrageous foliage, or 
a jmlfii'c viewed from a gloomy archway. Our an- 
. nu de 'and ])ictorial periodicals show »ian^ such in- 
stances. In the representation of small scenes, or 
indi\idunl objects, no extreme distance, and often 
no niid-distande, is perceptible ; -thus it b with 
architectural elevations, groups of flowers, interiors^ 
&c. In these cases no obscurity is admissible, and 
BO particular have been some painters ‘in this 
respect, that the accuracy and truth of delineation 
of their pictures Constitute their chief merit. In 
one of Grerard Dow’s celebrated^ pictures, “The 
Seedsman's Sfop,". every thing is so accurate, that 
by the aid of a strong magnifying glass, the seeds in 
tlie window may referred to the plants they uure 
produced from, or be known by name. Tliis is an 
extraordinary case, aifd perhaps the priiuiple is car- 
ried much too far, as such attention to minutise - 
would soon destroy freedom of touch, and boldness 
of execution* . 

In the pictures of Claude, the distances demand 
the closest attention of the student. It may be 
observed, that he manages his ai-rial tints with the 
grccitcst possible truth and skill, while a sweet sim- 
plicity pervades his compositions. His knowledge . 
of architecture enabled him to give am imposing air 
of grandeur to some of his subjects ; but his chief 
; excellence consists in his management of the grada- 
tions of al'rial effect. 


' Deligli^liilr specimens of neatness and truth f 
touch ptay Be seen in the landscapes of llcrefacm, 
who remarkable tfor breadth and just d-istrjjju- 

tion O^J^^, as well as<for transparency and bril- 
liancy.j'bf coloring. His figures, also, f< are well 
dmy^; ‘Bi^ he is most eminently successful w^ere 
j* trej^ll^ intermingled with ruins, and he communi- 
cctetf to such scenes a richness and beaut/ truly 
surprising. 

^ Admirable imitations of nafmral effects are ex- 
emplified in the landscapes of Teniers. It is a frcr^uci. . 
.practice of this great master to place his principal 
oh the fore-ground, while he scatters hfs subor- 
d^te light, in a most beautiful manner, over the 
^ scene, keeping the whole in st;rict accordance with 
'A'.luminous sky. 

It might be out of place h(Te to dilate on the 
talents possessed by different artists in expressing 
the tnith 6f nature with facility ; bnf it may be re- 
marked in ps^ssing, that if the student should meet 
with a landscape by Pynacker, he ought not to omit 
ohseivurig and studying the truth in the drawing 
and coloring of the luTbagc and plants Which cm-irh 
the forc-groiDul ; and if he meet with a pie(^c by 
Rdysdael, he ought to observe and study the spark- 
ling toin‘h and eolor which he imjjarls to water, 
whether it rolls away as a streamlet, or tumbles 
a cascade over a pv^cipice. 

Embeltishmenfs. — Such parts of a picture are 
called embellishments ns aiavidded to bcii;liten of 
show off better advantage tlic general doign. 

The term is particularly applied gioiips of 
figures in a -landscape. Many eontlicling opiniqna 
have prevailed, with respect to the jin'pnoty of 
introducing groups of human figures in landscapes, 
but the difference of the artists on Ihit point bus not 
led to any decision of the (picstion. It may bo 
alleged, with soiue show of rca^on, that too many 
figures have a teudeney to disturb the rerjuisito 
repose, of a beautiful scene ; but, on the otlier hand, 
the want of figures mr>st certainly tends to ex^ ile a/i 
idea of desertion, if not of dcholation. 

A medium b-'tween these two extremes may, 
perhaps, be the most judicious and conformable to 
good taste. Figures, for example, are natural and 
proper on a road ; they are useful as a simIc of 
measurement, to which to refer .surrounding 
objects, as tall trees or lofty buildings ; they, con- 
duce to the interest of particular scenery, and servo 
to characterise it, and they may be made to com- 
municate justorje^ interest to a pictun; otherw’isc 
rich, as is ezeoaplified in some of tne admirable 
and too mneb i^^lectjHl pieces of Wilson. Groups 
of fignres Doay often seen in the pictures of 
Teniers, Wpuyermans, QJaude, and Guyp, who cel- 
dom bmitteiit to embelUsh their landscapes in this 
way with conspicuous hs.scmblagcs of figures. 

Supported by such authorities, we may wdl 
cot^sider figures as an excellent adjunct for imparting 
richness and color to fore-grounds, and as useful for 
detaching masses or distimces; bearing always in 
mind, that whatever figures are introduced must 
accord in character with the other parts of the piece. 

(Continued on paye ^A.) ' 

REVIEW. * 

Parlour Magic. Whitehead, Fleet Street. 

194 Pages ^ and numerous Wood Cuts. 

Tins is one among the humerous qpllections of 
experiments, which of late years have tended inuch 
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t9^ive ,the young an insiji^t into, and" 4, taste for 
E>cience. ^ The Author has evidently tak^ much care 
wi^L his subject, and collected toge^h^ ]t|umenDU8 of 
the wonders of light and sound, of jch^istiy and 
opLics]»the elements, &c., not forgetting th^ 
irig subject, (to boys,) of legcr-de>nnain and ipptdiv* 
ing. We will not say that a better collection' 

' «PDt have been made : it is enough to remark ^ 
is a very good one, though we may be a]towl^,ip 
hint flfdt it is scarcely safe to trust 
Bulj»liu?ct of carbon, chlorines, &c.,,nor yet tns|S^ri 
tbcni to inspire hydjrogen. Many of the expem^^ 
arc new, and others which we are* glad to sdb agidijf, 
(^ne of them, (now quoted, ) contains, we 
almost^us much as is known practically of photogenic" 
drawing, or %t least is performed upcji the same 
pnneijiles, and had the priority of publication. The 
*olhe£. extract is a mo^ remarkable experiment ; and 
which, at one time, occasioned much discussion, and 
even yet is not quite satisfactorily explained. 

Light i a Painter. Strain a piece of paper or 
linen upon a wooden frame, and sponge it over lyith 
a soliitioii of nitrate of silver, (lunar caustic,) in 
^jratv-r. Plarc it behind a painting on ^Lass, or a 
st.tined window frame, and the light traversing the 
j)ainting oi figures will produce a copy «f it upon 
the j»rcpan(l paper or linen; those parts in )yhich 
jtlic rays were least intercepted being the shadows of 
ihe pictun*.” 

The Mj^'iteriova Circlea. — “ Cut from a card two 
<lis>es t)r circular i)icoes, about two inches in diameter. 
In the centre of one of.thcm make a Kole, into which 
put the tube of f\^eommon (prill, one end being even 
with tlu; surface- of the card. Make the other piece 
a 111 . lie convex, and lay its centnj over the cud of 
the quill, with the concave side of the card down- 
wards, the, centre or upper card being from onc- 
eighlh to one-fmirtli of an inch above the end of 
tl.A quill — attempt to blow ofl’ the upper end by 
blowing through the quill, and it will be found im- 
possible. 

“If, however, the edges of the two cards be made 
to fit each otlicr very accurately, the upper card will 
be moved, and sometimes it wUl be thrown- off ; 
but w hen the edges of the cards ^are, on two sides, 
suffieiently fiir apart to permit the air to escape, the 
loose- card will retain its position, ' ev^ when the 
current of air sent against it be strong. The experi- 
ment will^ucceed equally well, whether tlie current 
of air be made from the mdutif or from a pair of 
bellows. When the'qui1.i,j6li; the card ratlier loosely, 
a comparatively light puff will thi*ow;both cards 
three or ffvtr feet in hei^tit. When, frbm thg hu- 
midity of the breath, the upper surface of the perfo- 
rated card has a little expanded, and tiic two oppo- 
sit-e sides are somewhat depressed, those depressed 
sides may be smi distinctly to rise and api^iroach 
the uj)j)cr card, directly in proportion to the force 
of the current of air. 

“ Another fact to he shown witli this simple 
ipparutus, appears equally inexplicable with the 
former. Lay the loose card upon the hand with 
the concave side . up ; blow forcibly through the 
tube, (Mid at the same time bring the tw^o cards 
towards each other, when within ;Jhrcc-cightlis of 
an inch, if the -current of air be strong, the loose 
card will suddenly rise, and adhere to the per- 
forated card. If the card through which the (|uill 
passes has several holes^ made in it, the loose card 
may be instantly thrown off with the least jniff of air. 

For tiie explanation of the above phenomenon, 
a gold medal and one hundred guineas* were offered,. 
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some years since, ,by Royal' Sodefy. Such 
explanation has been giron ^ Dr. ]Robert Hare, of 
the United States of Americ|, and is as follows 
** Supp<>8ing the diameters of the. discs of card 
to be tl^t of the holer as 8 to 1, the area- of the 
former to the latter mnsC be as. 64 to L Hence, if 
the discs were fo be separated,' (their surfaces re- 
maining pfrallel,) with a velocity as greaLas that 
of the air blast, a- column of air ‘'must, meantime, 
be interposed-, 04 times greater than that whicjli 
Would escape from the tube during the' interim ; 
''’Consequently, if .all the air necessary- to preserve 
the, balance .be supplied from 4;hc tube, the discs 
mud' be separated with a velocity as much lesslhan 
ttktt of- the bla^t, as the column required between 
them is 'greater than' that yielded by. the tube; 
'imd yot the air c-annot be supplied tS-om any other 
source, njpless a deficit of pressure be created 
betwieck the discs, unfavorable to their separation. 

It followsj then, that uiidcx the circumstailces in 
question, the discs cannot be made to move asunder 
with a velocity greater tKan one sixty-fourth of that 
of the Slast. Of course all the force of. the current 
of air through the tube will be experded on the 
moveable disc, and the thin ring of air, \.Lich exists 
round the orifice betw^cen tbo discs; and since tlie 
moveable discs can oiTly move with one slxty-fourlh 
ti?e vehx'-ity of the blast, the ring of air in the inter- 
stice must experience nearly all the force of the jet, 
and must be driven outwards, the blast following it 
in various currents, radiating from the common 
centre of the tube and discs.” ^ 

MISCELLANIES. 

Oak Trees for Shipping . — It is asserted, in tha 
” Life of Bishop Watson,” that a 7i-gim ship 
requires to build it 200 oak trft*s of t\vo tons of 
timber cadt, and supposing TOO such trees growing 
on an acre, cleai's 20 acres of woodland. An aero 
of oak trees is generally reckoned at (>,700 square 
yards, or nearly half as much more as the common 
acre. Mr. Wood observed in the House of Com- 
mons lalelyv that it took 1 50 men a twrlvcmuntli, 
to build such a ship. 

Rarity of the Air. -^Thc atmosphere at the sur- 
face of the earth weighs 151b.' on every square inch ; 
at miles upwards it is twu'c lighter than at the 
surface ; at 7 miles high it is four times lighter : 
.thus at every clevutloA of 3 J miles, the atmospnere 
will be twice lighter than at the preceding. As Ihe 
air is about 44^' miles high, that quantity which 
occupies a cuUc inch at the surface of th(3 earth, 
will be expanded so as to occupy a space equal to 
8 12 cubic inches ; or if the table be continued till 
ibOO miles of elevation were attained, a single 
cubic inch of the air we breathe would fill a hollow 
sphere, e(;^ual in .diameter fo the orbit of the planet 
Saturn, or 1,822,000,000 miles. There have been 
various opinions held at different iintes as to the 
limits of the .atmosphere, and It may be infened, if 
not proved, tlint it is irapossilde that it's rarity can 
exceed that point at wfaicU Ihe repulsive force betwowi 
its particles becomes less Ilian the force of gravita- 
tion. 1ST. Poisson supposed that the limit of the 
atmosphere, instead of being one of almost insen- 
sible gradation, is abrupt and well defined, through 
^ proccMS in tlie iqqicr nigions of the air ; no less 
singular than that of its conversion by cold into a 
liquid, or even a solid. Tliis is on extreme and 
c.xtra\agni»t view of the subject, neither borne out , 
by expeviment nor analog) i Our jihilosophers haxo 
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coateaded, tjliat, as the extra -mundaue space is 
colder than the piean temperature of the air^ it rnubt 
folio Wp that, at a ceHaih point in tlie altitude, ano- 
ther region exists, in vhich the density increases 
with the rarity of the air. 

Minute Objects. — ^Xhc ingenuit:y of the Germans 
and otliers in the construction of minute objects is 
almost incredible. A cup, mad|^ from a pi^e of ivory 
of the size of a corumon pepperco^pby Nerliuger, a 
German, is said to have held. 1,200 other ivory cups 
haVirvg each a separafe handle* all gilt on the ed^s 
— and besides this there was room for 400 more : 
but unfortunately for the lovers of m|nutis, ‘ the 
artislAtied before he had accomplished ‘this micrQ* 
scopic performance. r’ : ' / 

Myrmecides is mentioned by several a^Cnt 
authors, for hib singular skill in working nihiifte 
images of marble or ivory-^for instance, a o^na^ 
so small, that it was covered by the. wing^-’of 
common fly, together with its <lriver» 

’ 2b Extract the Perfume of FltAbers. — Procure a 
quantity of the petals of any flower which has an 
agreeable flavor — card thin layers of cotton* wool, 
which dip ijrto the finest Florence oil — sprinkle a 
small quaniny of tine salt on the flowers, and place 
layers of cotton and flowers alternately, until an 
earthen, or wide-mouthed gldss vessel, is^ .quite 
full. Tie the top close with a bladder, and lay thw 
vessel in a south aspect, exposed to the heat of the 
sun^and in fifteen days, when opened, a fragrant 
oil may be squeezed away from the whole mass — 
little inferior, (if roMs are made use of,) to the dear 
and highly-valued otto, or odour of roses. 

Electricity produced by the* different Bays cf 
Light, — Professor Saverio Barloccl, of Rome, 
states, that 'when two pieces of copper, painted 
I black, and one of them connected with tiie upper 
part of a frog, and the other with the hind feet, are 
placed one of them in the red, and the other in the 
* s iolot ray of the sular spectrum, and then brought 
into contact, that contractions took place in {he 
muscles of the frdg. 

Marking Ink far Linen, — M. Henry, senior, re- 
commends the following as a marking-ipk fur linen 
to be employed in hospitals : — Take iron nlings, Ifb.; 
acetic acid {Vinaigre de Bois) sp. gr. about 1.052, 
2lh$. ; mix the iren filings with half the vinegar; 
shake the mixtuie frequently, and as it becomes' 
thick, add the rest of (he acetic acid, and of water 
lib. Heat the mixture to favor the action of tfyet 
acid upon the iron ; and when it is dissolved','1|fj4 
sulphate of iron, 3Ibs. ; gum-arabic, Hbl,; previ- 
ously dissolved in water, 41bs. Mix tb(3m thoroughly 
while hot ; these ' quantities usu^y give 12tbs. di* 
product. In order ta iimploy:: It, the linen is 
stretched upon a table, "and copper characten^ 
[stencils?] and a hair-br#h isre. used. 

, Scintil/ation of ^When coarse emery is 

used on polishing wheeb, gunpowder will be fired 
at any dbtance to which the sparks extend ; but 
when very fine emery b used, a stream of innu- 
merable sparks maybe poured upon coarse gun- 
powder, without inflaoiing it. The same powder, 
however, on being finely pulverized, will be readily 
inflamed by the sparks from the fire-wheel. In 
both cases, the sparl^ are particles of ignited iron, 
and there can be no diflerenoc in the two dases, 
oxi^pt in the magnitude of the particles. It would 
seeim, therefore, that within certain limits gunpowder* 
would not be inflamed by particles of ignited iron, 
j unless they have at least a certain magnitude in re- 
lahoii to the magnitude of th{r;grains of the pow<ler. 
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This cKperl^nt was jlffjpbably suggested by tfjg 
fact, well that on putting the hand hito Ui«; 

Btream.of #]|^rhs, the sensation experienced fa rather 
that of oo^jthan of heat. This is a fact phich ir.it 
a little ittiprbes those persons who have the c<}u. 
.rage to liresent their hands to a stream of Arc so 
demie'as tD have the appearance of one continued 
The paradox may probably be explained^ 
In thbibllowing manner ; — 

/ The particles which make up the stream ar^ ninch 
SBiBllCr in dimensions and fewer in numbei} than 
tikejf.ajipear to be, each particle, from tl^e extreme 
jplj^ity of its motion, appeanng<‘to extend several 
iahhes, when, in fact, it is littb more than a mere 
point. These particles^ being thus minute, tfo not 
impart a sufficient quantity of heat fo' penetrate 
through th(f insensible external membrane of the 
skin, called tho cuticle or epidermis, so as to reach 
the adjacent membrane which alone is the orgafi of 
sensation, before it is again w^itlnlrawn hy the 
increase of ^ evaporation produced by the current 
of air which the wheel puts in motion. If the 
hand is held steadily in the stream until the evapo- 
ration is diminished by the gradual desiccation of 
the skin, we shall perceive a mild sensation of hcat.> ■ 
These sensations, firrt of cold only, and afterwards 
of mild heat, take place only when w'c present) to 
the stfeam the i?tside of tlie hand or fingers, wdicrc 
the cuticle is thick. ' If the back of the hand be < 
presented, a very pungent and pricking st^sutiou of 
heat is prodiieed at every point where a particle im- 
pinges, highly contrasted, at the same time, with a 
general sensation of cold, produced by the’increa.^^ed 
evaporation. In the (irsl case, tluf heat is pa.ssing 
through the thick cuticle of the inside of the hand, 
extends laterally, and loses its intensity before it 
reaches the sensible membrane ; but the cuticle on 
the back of the hand being extremely thin is iuimc- 
diately penetrated. • 

Note , — The polishing wheels referred to are of 
various sizes and kinds, from large grindstones, on 
which the gun-barrels are ground, to small wheels 
covered with qiled leather and armed with emery 
powder. All these wheels arc moved with great 
rapidity by strong water power, and when the steel 
artides np^b'thoiB^ there is a splendid 

rnsoation of ifin^i^fble sparks flying oft‘in tangent 
another with such rapidity 
that "the wheel is poOstantly surround^ with a 
glory., '' . 

Pashif* h Destroy, the Bitterness of 

Certain DutJfefga observed that char- 

cod d^froy^ the' bl{ternea9 of a tincture of gen- 
tfan r9bt| it hqd no action on that of the cen- 

taury; in oonseqdenee of which observation, Dr, 
KopfiT thacle mBny experiments on difl*ereiit bitter 
^substi^oes, and fbund great varieties of action. 
Each uperiment was made with 2 oz. of dis- 
tilled water, 20 grains of hitler extract of the 
particular plant, and about 60 grains of the recently 
pulverised cMarcoal ; they were digested at tem- 
peratures from 78° to 86° Fuhr., and examined rft* 
intervals, being compared with similar solutions 
without the charcoal. Worniwood, eentaury, gcn~ 
tian, quassia, were nut changed ; orange-peel, ^camo- 
mile, yarrow, sdapwort, and Iceland moss, lost all 
their bitterness. Endive, rhubarb, &c. &c., were 
nearly deprived of their bitterness. ’ 

When animal cliafcoal, freed from pbosphate of 
lime, 9cc,t by digealion in fiiuriatic acid,^was'usc'd 
in place of vegetable charcoal, dmilaryeHultB were 
obtained. ♦ 





[ M\fiir. LWniORN AND niANTASMACifiKIA. j 

'I’ll Kill'; !iif lew iii'^lruinonls ‘>0 iji'nr.rAllv ('inpl«)\rd -jitc attention to IIil* u^i* .\p (1 man.i}:^**mc!jt tip* 
vtdiii'le ot’ ritioinl and scinililie a'lni'sei.iiMit hs We .shall nm^i liT tLe and la.^t of ^hf^e 

the Liintlioiii. The {jaliiity ‘•how indeed partu nl.u? nou , anil llio le.sl .d .1.1 ti ly opj>ort«uir> 

seems .IS it vvere en:;rafted iii oiir e.irlujt rieoller- .V. l^ a tin or wooden hox, a'joiil eii^lit inches m 
tioiis of (.lin.-tni.is tiolics. J oe grotesque — raeli of il'- dimen.-ioiis, fu*-iiishi.l wilii a bent t;n 

the terrilie phantoms— and tlu^ iii.'ii^nilh'ent proces- Innnel or ehirniuy ai top, to cany olT the smoke of 

.sions, displayed “all white sheet, " took to.) the I.onp \ihieh i'. in the nudille. It funii-!'..’d 

early and too viiiil a hold upon our f.meiis to In* uUo with haie^les to eai r\ »lie \\Iiole h\ , md wdh 
e.asily foruotten --.iml x^^Tieii v\e fir''t s iw a Pfnritas- ]i*»les aiound uid ne.\r the Ijiiltom to feed, the thiMu- 

maqorin, with iis i^lia^tly and chamrinv; heads— its luth tlio air lu’ei .-s-o y to its ( OMiliustum. Oiieii.le 

prominent and apjiareutly-appro.iehiin; inonsti rs — of flu- ho^ must, of eon r-i’. }>e ni.nle, to open, that 

how wc treml>led with fe.ir and wonder. Nor were ' du- light in.iy he manamd. The lamp within*:.! h; 
we singul.ir, loi when this in.stniment w.is tn?t dis- presents nothing peenli.ir ir. con.strnrtion. It is rt 
covered Ml IHI) 2 , the wluile world (,is (he Preiieli enmiiion Arg.uid hiii iier, but furmsheil at the h-ick 

would say,) were equally struek with astonishment. w’itli a ronea\e reileetor to inereasi; tlie intensity 

I'o wittu ss the ivonderlul eflVets, grrt’e ns well as of the light. In «)iiler to get a good position for 

gay, the aged and tlic young, tloeked iiiglitly iii the light it shoiihl be made to slide hhekw.irds and 

crowds to the exliihitioii. Yesi — and m» they do now lorw.iids liy uie.iiis of a wire, (as seen in the Kigiiic.) 

t^o, to see the beautiful and w'ell-m.iiMged “ />/.v- In t lie fi out of the bo v is a tin tube, hiving in it 

" of Mr. Childe ; ora Lccfurr on two leiisc'j, a pl.ino-eoiuex lens or bitU' s-eye B, 

AUrnnomy,^* if illustrated by a giTbd Magic Liii- iie ir the light, ami ii smaller double-coiivi'V lens C, 

thorn. at the end of tiie f.iither olf. The tube is 

In describing and managing this instrument four fa-ti iied to tlu; lantiioni by a square foot, two sides 

thliig.s rcipiire sepir.ite attention. Tlieeoii.strnetion orwhiehaie left open to admit tlie sliders. The 

of tlie instrument i(sclf--'tl'e meiV.iun or screen diuible-coiivex gl.iss is also made to slide in ynd out, 

upon wliieli the ob|crfs are to be shown -(hcpaiiil- (hit (Im focii.s iny be properly adjustid. In the 

ing and corohination of the sliders -and the lenni- coiunion cou«.liuction the slider passes between ihi 
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light and larger lena. Such, however, is not the 
beat method *, the obiecta should x»jiss between the 
two lenses, the hulVs-m being fixed to the lanthom 
itself, as is represent^ at B in our figure. In 
some cases a third lens is admitted between the two 
others, and supposing a necessity existed of exhi- 
biting phantasraagoriftlly, that is, behind the screen, 
and in a confined space, it is useful, because of in- 
creasing more tbe^field of vftw, in pro^rtion to 
the distance between the lanthom and screen, other- 
wise ^it is injurious; for be it remembered in all 
optical instruments, that the more compound the 
instrument ceteris paridus, the more obscure the 
imago. 

Ihe Phantasmagorial Lanthom difiers in no 
degree whatever from the above, except that the 
tube holding tlK lenses is made so as to project 
beyond the lens C, and the lens itself is made to 
slide readily and evenly backwards and forwards, 
either by means of rack and pinion, or more simply 
by little studs, fastened on each side of it, which 
pass through the sides of the tubes, and are moved 
along by means of the finger. Other contriirances 
for the bettar effect of the exhibition are not un- 
worthy of intention, particularly that of a flap to 
shut off the light suddenly : this may be a tin slider 
placed in a groove close to the lanthom, or else a 
piece of tin fastened in the front of all. The square 
chamber also into which the objects are placed, 
may and ought to have the top made so as to open 
upon occasion, for there are many sliders which 
must be put in at the top, and the eyes of moveable 
figures are much more easily moved from that 
position. Again, by the usu^ construction of the 
Ims, the centre of the field of view is the brightest, 
and towards the edge the figures are not only dim, 

^ but distorted, and that for the same reason as ex- 
plained when treating of the Camera Obscura. — 

• i^See No. 1. Page \.J It may be in a great degree 
remedied by the same means : namely, substituting 
a meniscus glass for the double-convex lens, or else 
* two lenses, (of a longer focus,) so placed as to touch 
each other. Another more serious cause of distor- 
tion arises from the painting of the i^lidArs, for 
however experienced and skilM a draughtsman may 
have been empWed upon them, it is rarely but 
that when multiplied 100 or 1000 times, they ap- 
pear out of natural proportion. Thus grotesque 
subjects, rather than those that are elegant, are 
mostly loosen for exhibition. 

It may not be amiss in this place to give a few 
general and practical remarks on the management 
of the Magic Lanthom, and this wilf offer itself |p 
our attention under different points of view ; that is, 
in reference first to the light, and afterwards to the 
losses. • 

First, consider the distance at which the lanthom 
is to stand from the screen, according te the in- 
tended size of the figures, and this is easily ascer- 
tained by lighting the lamp and suffering the light 
to be thrown upon the screen, then retiring or 
vancing with the lanthom until this has been decided 
upon. At this spot, then, fix the lanthom on a table, 
stool, &c., and at such a height as to throw the 
circle of li^t in the centre of the screen or medium. 
This bdng done, put one of th| sliders in the channel 
prepared for it, upside down, then adjust the front 




diia^ out and in) so as to get as bright a view of 
it qa possible ; this will find the focus. Next slide 
Ike lamp bewkwards or forwards, until the light upon 
the screen if increased to the greatest ^ree of 


(brilliancy. When these various adjustments haws 
been made the apparatus ought to be in order fyr 
exhibition, except a re-adjustment of tlm 

front lens, which will be necessary on ac^unt of 
the light having been moved. It however soom? 
times happens that with the greatest care a dimness 
is observable. If this dimness be over the ^hole 
disc of light, it must arise either from the light not 
burning clearly, or from the lenses being covered 
with dust or moisture. This will often be the caae*^ 
when it is not suspected. The exhibitor b&ving 
wipea the glasses well and fresh trimmed the^mp, 
supposes that these are in order, but this is frequently 
very far from being the case. TUkt the light burns 
brightly when the door is open may very likely be 
the case, because it then has plenty of air, but the 
door being q|osed, it is supplied with air much less 
perfectly, and the light is in proportion duller. The 
buirs-eye, or ^lano-convex lens, may have been 
cleansed q)revious to exhibition ; if ^is be done 
when the room is without many persons breathing 
in it, it looks clear and transmits the light well, but 
as soon as the room is full of company, ready to see 
what is going forward, and the exhibitor feels assured 
of success from his previous trials^ behold ! he ex- 
periences a defeat. ^Tn vain he trusts to his latcT * 
efforts, diiUness and obscurity have again to be over- 
come,* and in endeavouring to obviate the iniPon- 
venience h^ too often increases it by altering his 
adjustments. The cause is this — the plano-convex * 
lens being thieje and cold, 'condenses upon ffs surface 
the breath of tiie surrounding Ipectators, and wiping 
this is the only remedy. But as at all times preven- 
tion is better than cure, the opeiator should be 
careful to light his lamp a sufiScient time before the 
exhibition for this lens to get somewhat warm, 
before he has to use the instrument. The small 
double convex-lens at the front of the instrument is 
also liable to become obscure from the same cause, 
though being thinner, and therefore sooner getting 
warm, it is not so liable to occasion so great a degree 
of obscurity. It may in conclusion be remarked, 
that the field of view on the screen is often appa- 
rently clouded at one part of it. This arises from 
the lamp not being in the centre of the lens, and is 
a defect in the manufacture of the instrument rat|^er 
than the management of it. If this cloud be on the 
upper part, it shows the lamp to be too low, if on 
the right side, the lamp is too much to the left, and 
so on for other positjpns* ^ 

Note , — By an inadvertgice, not seen till too late 
for alteration, the plono-Rfrvex lens in our drawing 
has the conyex side turned Ipwards the light, instead 
of the flat side, as should be the case. ” 

PHOTOGENIC DRAWING. 

Trough a month has nearly elapsed, and we have 
taken no notice of the extraordinary process of 
Photogenic or Photographic Drawing, wbicl\ now 
occupies such general attention, it has been because 
we were desirous in this, as in all things else, t6 
test and, if possible, improve upon the experiments 
suggested by Mr. Talbot, and since pursued by sudh 
ardour by ^ ^ philosophers and artists this 
country, of France, and of Germany. We now, 
however, proceed to give all the information in our 




lished. 

History.— It was known in a very early stage of 
the white of ^ver into the black oxy£^ 
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diver, and by a continuatio§ of its action even into ' ** When the solar rays are passed through a print 

i^ftallic silver. • and thrown upon prepared paper, the imahaded 

In ai]L early volume of the Transactions of the parts are slowly copied ; bu^e lights transmitted 
llOTal^titution the process is first described, and by the shaded parts, are seflom so definite as ta 

an^analogons experiment is found in Hooper's form a distinct resemblance of them by producing 

Mathematical Becreations. As the subject is now different intensities of color, 

engaging so much of public attention, we subjoin With regard to the prepardtjion of the solution, 

the substance of th# original paper by Mr. Wedg- 1 have found the best proportions those of one part of' 

^ATood, feeling assured that our readers will be pleas^ nitrate tosabout ten fif water. ^In this case, the 

to learn how much was done formerly upon thu quantity of the salt applied to the leather or paper, 

interesting process : — • be sufficient to enable it to become tinged, with- 

** Aff account of a method of copying Paintings out affecting its composition, or injuring its texdire., 

upon Glass, and of^ making Profiles, by the agency “ In comparing the effects produced by light upon' 
of Light upon Nitrate of Silver. Invented by T.^ muriate of silver, with those produced uponotho 
Weoowood, Esq., with observations by H. Davy. nitrate, it seemed evident, that the muriate was tho 
** White pwer, or white leather, moistened with most susceptible, and both were more readily acted 
solution of imrate of silver, undergoes eno change upon when moist than when dry, as fact long ago- 

when kept in a dark place ; but, on being expos^ known. Even in the twilight, the color of moist 

to the day light, it speedily chan^ cmor, and after muriate of silver spread upon paper, slowly changed 

passing through different shades of grey and brown, from white to faint violet ; though under similar 

becomes at length nearly black. circumstances no immediate alteration was produced 

“ The alterations of color take place more speedily upon the nitrate, 
in proportion as the light is more intense. In the ** The nitrate, however, from its solubility in 
direct beams of the sun, two or three mmutes are water, possesses an advantage over the muriate ; 

sufficient to produce the full effect. In the shade, though leather or paper may, without mud difficulty^ 

several hours are required, and light transmitted be impregnated with this last substance, either by 
through different colored glasses, acts upod it with diffusing it through water, and applying it in this 

different degrees of intensity. Thus it is fdUnd, form, or by immersing paper moistened with the 

^hat red rays, or the common sunbeams passed solution of the nitrate in very diluted muriatic acid, 
through r^ glass, have very little action upon it ; “ To those persona not acquainted with the proper- 

yellow and green are more efficacious ; -but blue and ties of the salts containing oxide of silver, it may bo 

violet light produce the most decided and powerful useful to state, that they produce a stain of some 

effects. permanence, even when momentarily applied to the 

The consideritionofthese facts enables us readily skin, and in employing them for moistening paper 

to understand the method by which the outlines and or leather, it is necessary to use a pencil of hair, or 

hhades of paintings on gloss may be copied, or pro- a brush. 

files of figures procured, by the agency of light. “ From the impossibility of removing by washing 
\\’hen a white surface, covered with solution of the coloring matter of the salts from the parts of 

nitrate of silver, is placed behind a painting on glass the surface of the copy, which have not been exposed , 

exposed to the solar light, the rays transmitted to light, it is probable, that both in the case of the 
through the differently painted surfaces produce dis- nitrate and muriate of silver, a portion of the metal- 
tinct tints of brown or black, sensibly differing in lie oxide abandons its acid, to enter into union with 
intensity ac^cording to the shades of the picture, ^ the animal or vegetable substance, so os to form 
and where the light is unaltered, the color of the j with it fin tosoluble compound. And, supposing * 
nitrate becomes deepest. f that this happens, it is not improbable, but that 

••When the shadow of any figure is thrown upon 1 substances may be found capable of destroying this 

the prepared surface, the part concealed by it remains compound, either by simple or com^jeated affinities, 

white, and the other parts speedily become dark. Some experiments ou this subject havebeen imagined, 

“ For cqi^ying paintings on glass, the solution and an account of the results of them may possibly 

shouhl be applied on leather ; «nd, in this case, it appear. Nothing but a method of preventing the 

is more readily acted than when paper is unshaded parts of the delineation 'from being colored 

used. by exposure to the day is wanting, to render the 

After t^e color has dieen once fixed upon the pr^ess as useful as it is elegant." 

leather or paper, it cannot be removed by the appU- In a little book published about twenty years ago« 
cation of water, or water and soap, and it is in a high called Philosophical Recreations, is an experiment 
degree permanent. serftitled “ To write on glass by means of the sun's 

“ The copy of a painting, or the profile, insme- light" of a similar nature ; and another modification 
diately after being taken, must be kept in an obscure of the 8at#c process has already been noticed in 

place. It may indeed be examined in the shade. Parlour Magic, (xee our last number, page 15.) 

but, in this case, the exposure should only for a Besides which, and of more importance to us now, is 

f<4w mmutes ; by the light of candles or lamps, as the knowledge that Sir Humphrey Davy and Mr. 

commonly employed, it is not sensibly affected. Wedgwood were engf^ed in a course of chemical 

V* No attempts that have been made to prevent the experiments upon this very subject in 1802, as 

uucolorifl parts of the copy or profile from being above detailed, the result of which was so complete a 

acted upon by light have as yet been suacessful. They failure, that Sir H. Davy declared as his opinion,- 

have been covered with a thin coating of fine varnish, that the process could |iever be made so faur success- 

Imt this has not destroyed their susceptibility of ful ns to be applied to any useful purpose, 

becoming colored; and even after repeated wash- About the same time M. Ritter, and our country- 
iiigs, sufficient of the accive part of the saline matter man Dr. Wollaston, were directing their attention 

will still adhere to the white parts of the leather or to the same subject, not with the same view, but to 

paper, to cause them to become dark when exposed analyze the rays of light m refracted by a prism > 

to the rays of the sun. • 'u order to nsccrtfiln more fully the relative heating 
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and decomposing effects of the different ends of the 
tolar spectrum. 

The subject from that time ceased to be regarded 
with any interest, ujtil M. Daguerre, one of the 
painters of the Diorama, communicated to the French 
Institute, that he had made a remarkable discovery, 
whereby he was enabled in an infinitely short space 
of time, to produce minute and elaborate drawings 
of the most complicated suijects without aid from 
i he pencil, his only artist being the sun. This account 
was published in the Literary Grazette of last January 
as having been read before the Royal Society, where 
also specimens of M. Daguerre’s process were exhi- 
bited. These were so beautiful and so accurate in 
perspective, in sharpness, and in due gradation of 
light and shade, tliat all who saw them were asto- 
nished. Soon»after the above account was published, 
Mr. Fox Talbot communicated in the Fhilosopliical 
Magazine, that he also had for about four years been 
acquainted with a process analogous to that of M. 
Daguerre — then two Englishmen claimed the inven- 
tion —then the celebrated botanical draughtsman 
Mr. Bauer, in behalf of a deceased friqpd, one 
M. Neipc^ whom it is proved was formerly in con- 
nexion wilh M. Daguerre, and to whom there is 
no doubt the latter is indebted if not to the comple- 
tion of his method, at least to a considerable pro- 
gress towards it, as pictures still remain which 
belonged to M. Neipce, executed by him so long 
ago as 1826. ^ 

Nature and Effect.~-OxiT process, as originating 
with Mr. Wedgwood, and so greatly improved by 
Mr. Talbot, is totally different from that of the 
French philosophers — their’s gives the shadows in 
their proper places and of their proper depths. 
Thus the French pictures are accurate representations 
of nature — ^the outline is also sharp and well defined ; 
but with ours, as at present formed, the lights and 
shadows are reserved, that which is brightest in the 
copy is darkest in the sun-drawn counter-part. 
There is, moreover a cloudiness about the very 
best specimens, which, although it often adds to 
general softness of effect, detracts much from force, 
b expression, and utility. This must, of uecessity, 
be the case, considering the nature of the process, 
which is as follows: — Paper is imbued or coated 
with a salt of tilver, whence it becomes sensitive 
to light, not Merely the beams of the sun, but 
the diffused light of day — changing, when thus 
exposed, from its original white color, first to a 
violet, and afterwards]to various shades of red, brown, 
or black, according to the time of its exposure, and 
the strength of the solution of silves washed over it. 
Now supposing a piece of lace or checked mu4lin 
be placed upon this prepared paper, a pane of glass 
be put over to keep it steady, and then expose^ : 
the rays of light will be partly, if not wholly inter-*' 
cepted by the threads of the muslin or jpee, and in 
these parts the color of the paper beneath will not 
be changed. Apply the same process to another 
object ; namgly, a copper-plate print, or the printed 
impression of a wood cut— wherever in these is a 
mass of shade, or a dark line, such will intercept 
the light, and a white mark will be occasioned on the 
.photogenic paper, the whole picture becoming re- 
versed : thus a lady represented in a copper-plate os 
with black hair and a fair coibplexion, wonTd appear 
in the copy to have white hair and a dark skin — a 
round ball would seem a hollow cup — a clear bright 
iky and gloomy mountains would appear like a sun- 
^shiny prospect in a thuyder storm, when represented 
by means of Mr. Talbot’s process. 


To obtain then a copy like the origina* in shadow, 
this first copy is to be^ubstituted for the cngrayiii^ 
or wood cut, when of 'course upon a piece of fhe 
paper a design like the original in generalfeffect will 
be produced, though, let it be understood^ itcwill 
want its sharpness and .cletu’ness of details Another 
modification of the process of Photogenic Drawing 
is that by reflected light from natural objects. In a 
Camera Obecura, fsee page objects animate 
and inanimate are (diminished at will by propflP' 
lenses, and according to the distance of the^creen,) 
reflSeted upon an appropriate and convenient 
medium. Supposing, therefore, a sheet of photo- 
genic paper be placed at the praper position, it will 
catch and be altered by the lights thrown upon it, 
and thus a picture may be formed ; and so ^ay also 
a delineation of any object dontaii^^ in a Solar 
Microscope be represented on a sheet of the pre- 
pared paper fixed properly before it. Artificial light, 
such BSgthat from candles, Ab., has no effect upon 
photogenic paper, except in circumstances of extra- 
ordinary intensity. Paper subjeeted to the action 
of^ that light, occasioned by charcoal points when a 
stream of the galvanic fluid passes through them, 
commonly called the charcoal lights did not produce 
even the violet tinge upon the paper until expose* 
to it fon some houVs. The lime lights or that used 
in oxyhydrogen microscope, and formed* by a 
stream of hydrogen thrown upbn lime, and urged into 
intensity of light by oxygen, affects the paper in & 
few minutes, and depicts the enlarged anicroscope 
object upon 'the screen. It will now be argued, 
that as the unchanged part of the paper still remains 
susceptible to light, that will ^so soon become 
equally dark with the rest, and the whole rendered 
useless. Such is the case : and ignorance of the 
method o{»JLeing the pictures occasioned Sir H. Davy 
to entertain an opinion of the uselessness of the 
whole, and in fact removed to a great distance in 
utility his experiments, and those recorded as |^e- 
vious to him, from the modern discoveries. 

(Continued on page 2’y.) 

FRENCH SHIPPING. 

It would be difficult to find a more striking example 
of the utility of the application of the mathemafical 
sciences to the practical arts, than is to be found in 
the success of the French nation in ship-building. 
They are not a n^aritime people. (Xc of their 
ambitious sovereigns, however, resolved to make 
them so, and employAtaien of science to build 
ships. He and the subsMuent sovereigns of France 
encouraged them in ascer&ning mathefliatically the 
best form for ships, and in applying the mathemati- 
cal sciences to their construction. The consequence 
has been that the French ships, particularly of their 
royaS navy, are in general equal, if not superior, as 
to form, to any other ships of the whole globe. We 
are a maritime people, possessing a more extensive 
sea-coast, ahd more familiar with the ocean than 
any other nation. In the practical and merely 
manual part of building ships, as well as in managing 
them, we are superior to our neighbours. That we 
in general overtook and captur^ the finei^formed 
vessels of the*' French, was a consequence of the 
superior skill of onr sailors ; but the superiority of 
those vessels, as to form, was so great, that most of 
the ships at present in our navy have been modelled 
after captured French ships. Now this superiority 
was altogether derived from the plan of constructing 
their ships V>n mathematical principles. Such U| 
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howerer, now the progre^ of te&itillc instrnction 
if this countrji that thei;^ is every reason to hope 
on this f ointp as on others involving not contention^ 
but emmation» that we shall not be surpassed by our 
eiftightenid rivals. 


FIRING GUNPOWDER BY THE GALVANIC 

, •battery. 

Various methods of firing gunpowder by means of 
the vdltaic fluid were suggested and practised ^ost 
as sodh as the science itself was known. The first 
account of such experiments iAat were carried to 
any eteteni or apj^ied to practical purpoeee^ is givezf 
in the 21st vol. of SilliiMn’s American Journal of 
Scieu&; and more recent results are given in a 
paper communicated to the British Amociation in 
1836, in which Dr. Hare mentioned^the application 
of voltaic action to the useful purposes of blasting 
rocks, &c., using for this purpose the ifistrument 
or battery, commonly called the Calorimeter. Dr. 
Haie also mentioned, that the same power might 
be employed to fire charges of gunpowder under 
water, though he does not appear to havg instituted 
«any experiments to prove the efficacy of the principle. 
This has, however, been fullyi accomplished lately 
by Colonel Pasley, who uses, as the onl/ necessary 
power, a battery of six or eight pint jars, arftinged 
» according to the sustaining principle of dVIr. Daniel. 

The eiff>eriments instituted with these means are 
now the subject of public discussion- and interest : 

• the following, abridged from the daily prints> is an 
outline of the process, its effects, and probable con- 
sequences. • 

The Royal Engineers at Chatham, under 
Colonel Pasley, have repeatedly fired gunpowder at 
the distance of 500 feet, witli their conducting wires, 
either buried under ground, or led entirely under 
vj^ter, except a few feet immediately connected 
wth the battery, which in their sub -aqueous explo- 
sions was in a boat on the Medway, the powder being 
lodged at the bottom of the river. On Saturday, 
April 6th, they applied their voltaic battery to the 
blasting of rocks under water. Two very large and 
heavy pieces of hard sandstone were prepared and 
Id&ded with three quarters of a pound of powder in 
each. The conducting wires were led from each 
charge to the battery, which was placed on the gun- 
wharf, aigl the stones lowered to the bottom of the 
river, where the water was* fourteen feet deep. 
Upon passing the shocliylise gunpowder was in both 
instances fired, and the stones split into fragments. 

** The Jesuits of theft and other similar experi- 
ments may be of great importance, especially for 
defensive military mines, because the voltaic bat- 
tery affords the only possible means of firing several# 
such mines, not only instantaneously, but silnulta- 
neously, whereas by the common method of a port- 
fire or fusee, connected with a train of powder, no 
positive certainty as to time can be calculated upon. 
•For sub-aqueous explosions the superiority of the 
voltaic battery is still more striking; so much so 
that Col. Pasley has repeatedly declared that if be 
had been possessed of the same voltaic apparatus, 
and had known how to use it, last year in his ope- 
rations on the Thames, it would have saved a great 
deal of trouble and expense. 

** Nothing can appear easier than to fire gunpow- 
der under water by the voltaic battery, as exhibited 
ill a lecture-room, but the mode usually adofited 
u)M>n -such occasions, of passing the conducting 
wires into the charge through a ebrk routed with 
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sealing wax, and of insulating the remaining length 
of wire in small Indian rubber tubes, is inadequate 
and inexpedient for practical purp)8es, in a rapid 
tide-way and in deep walfr. In Col. Pasley ’s 
experiments at Chatham, corks and sealing wax 
were rejected-^the former as being too weak, the 
latter from beiiig liable to erdbk, and Indian nib- 
1^ was also rejected as being fiir too expensive; 
instead oibwhich a cotiposition of pitch, bM»'-wax, 
and tallow, was adopted, the remarkable efficacy of 
vriiich was proved by keeping one of these experi- 
mental charges ten days under water before if was 
fired, when the powder was still perfectly dry. 

The conducting wires are bound tightly tf the 
different sides of a well-tarred rope, by tarred hem- 
pen yam covering the whole, which thus prepared 
resembled a single rope, and might be coiled up and 
veered out as one. One of the most important 
points necessary was, to prevent all strain acting 
upon the conducting wires horn without, and thereby 
breaking the very smuU delicate platinum wire 
within the charge, which by interrupting the circuit 
wonldmender explosion impossible.’* 

Colonel Pasley, in the course of his experiments, 
noticed some important facts relative to the com- 
parison of thick and thin, copper wires in passing 
the shock. He says, 

• ** Copper bell wires, one-sixteenth of an inch in 
diameter, were comparatively useless, the best con- 
ducting wires being those of one-fi^ of an inch in 
diameter, which should always be used for great 
explosions, and none less than one-eighth of an inch, 
even for small explosions or for blasting. 

The officers who witnessed the experiments were 
unanimously of opinion, that it would be absolutely 
impossible to fire gunpowder under water, at the 
distance of 3 or 400 yards, by six of Professor * 
Daniel’s cells, with conducting wires only about at 
thick as a common bell-wire, as was asserted in a^ 
paper on the subject of blasting rocks by galvanism, 
(published in a scientific journal for the month of 
May, 1838,) instead of which they think, that to j 
produce ignition by such wires, a battery must bo 
constructed infinitely greater than any one ever madv. 

In their own experiments they never succeeded in 
firing a sub-aqueous charge, even at a distance of 
100 feet, by fewer than eight celll^ whereas in using 
the large wires, the same number of cells was found 
capable of producing ignition at five times that 
distance. 

The superiority of the voltaic battery over the 
common electric^ machine for these and similar 
purposes is a^arent, considering that it may be used 
in the open air, even exposed to rain and snow, in 
all weathers, and that it requires no skill in manufac- 
ture, or in managemenc. 


7b /Ae Editor, 

VICTORIA REGINA. 

Sir. — Some of your readers may not probably be 
aware that British Guiana boasts a vegetable pro- 
duction, more splendid, as it is cer^iuly more extra- 
ordinary, than any other plant with which the enter- 
prise of British collectors has yet made us acquainted. 
It is an aquatic plant, called ** Victoria Regina,” in 
honor of Her present Majesty, and was discovered 
by R. H. Schomburgh, Esq., who transmitted the 
original drawings to the Botanical Society of London ^ 
accompanied with a description, which was re^id 
before that Society on ihc 7lh of September, 1837# 
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and of which the following is an abstract, and tin 
cut u representation 



** While contending with the difficulties nature 
oppoied in different forms to our progress up the 
riVer Berbice, we arrived at a point where the 
river expanded, and formed a currentless basin. 
Some object tffi the southern extremity of this 
basin attracted my attention ; it was impossible to 
form any idea what it could be, and animating the 
crew to increase the rate of paddling, shortly after- 
wards we were opposite the object which had raised 
my curiosity — a vegetable wonder. All calamities 
were forgotten ; I felt as a botanist, and felt fnyself 
rewarded. A gigantic leaf, from five to six feet in 
diameter, Bsxver-shaped, with a broad rim of a light 
green above, and a vivid crimson below, resting 
upon the water ^ quite in character with the wonder- 
ful leaf was the luxuriant flower, consisting of many 
hundred petals, passing in alternate tints from pure 
white to rose md pink. The smooth water was 
covered with them — I rowed from one to another, 
and observed always something new to admire. The 
leaf on its surface is of a bright green, in form or- 
biculate, with this exception opjlosite its axis, where 
it is slightly bent in ; its diameter measured from 
five to six feet ; around the margin extended a rim, 
about three to five inclies high, on the inside light 
green, like the upper surface of the leaf, on the out- 
. side like the leafs lower part, of a bright crimson. 
The stem of the flower is an inch thick near the 
calyx, and is studded with sharp elastic prickles, 
about three-quarters of an inch in length. The 
calyx is four-leaved, each upwards of seveq, inches 
hi length, and three in breadth at the Ciase they 
are thick, white inside, reddish brown, and prickly 
outside. The diameter of the calyx is twelve or 
thirteen inches, qn it rests the magnificent flower, 
which, when fully developed, covers completely the 
calyx with its hundred petals. When it first opens 
it is white, with pink in the middle, which spreads 
over the whole flower the more it advances in age, 
and it is generally found the next ^ay of a pink 
color — as if to enlumce its beauty it is sweet scented^ 
Like others of its tribe it possesses a fleshy disc, 
and petaU and etament which paea gradually into 
each other y and many petahid leavea may be obS 
aerved which have veatigea qf an anther. We met 
them afterwards frequently, and the Higher we 
advanced the more gigantic they became. We 
measured a leaf which was six feet five inches in 
diameter, its rim five and a half inches high, and 
the flower across fifteen inches. 

The rich plant collector who would have this 
magnificent regetable production added to his 
Aquarium, must erect a building which will be to* 
our present buildings for stove cquatics, as Gog and 
Magog to a Lilliputian. The description given of 
it leads to the presumption that it is a species of 
Nympoea, of which you are aware many tropical 
varieties are cultivated in this country.’' 

have underlined a pafisage in the above quota- 
tion for the purpose of remarking, that botanists . 


appear to be wrong if. concluding that don^ 
flowers are ** monsters," rnd only the result wfculQi 
vation. Here is a flower that has evidealjy never 
received the care of man, to which the artifi^ 
experiments of the florist are unknown, aad whi^ 
appears to be rapidly passing into that state which 
botanists consider perfectly unnatural. Botanists 
must revoke their decision on this point, and this 
for an abundance of reasons, which I have not now4r 
time to furnish. 

Cap you inform me if the CinerariB," datives 
of tliis country, are furnished with bracts at Aguiar 
intervals up the flower stalk — ^if qp, this peculkuity 
'iS not noticed by Withering. 

With best wi^es for the success of your Periodi- 
cal, believe me truly your's ^ c. 

Note, — ^The above-mentioned spledfdid plant is 
beyond all doi^t the same that was discovered by 
Dr. Poppig, in the river Maninon, and described 
first in a better, dated March, 1832, and fully ex- 
plained in a German journal, in November of that 
year, under the name of Euryale Amazonica, Its 
new name then, unless retained by the consent of 
Dr. Poppvg, must be given up. The English 
Cinerarie have no bracts; which are properly 
small leaf-like appendages that accompany the 
flower, and are therefore found only on the flower- 
stalk fir peduncle, as in the violet. The Cineraria 
palustris is«> a much branched plant, and bears « 
nothing that can be taken for bracts, In the 
Cineraria campestris, (or Cineraria integrifolia of 
Withering,) the leaves become gradually smaller 
up the stem, and, as our correspondent says, are at 
nearly equal distances, but the regifiar gradation of 
the leaves in size and shape, as well as their being 
borne at a distance from the flowers, shows that 
they are not bracts. — E d. 

WAXEN FRUIT. 

There are three distinct processes in making Fruit 
and other objects in wax. Ist. — The requisite 
moulds. 2nd. — Casting the fruit in those moulds. 
3rd. — Coloring and otherwise finishing the castings. 

The first of them is generally considered the most 
difficult, and the more so because the teachers s;>f 
this art seldom instruct their pupils in making the 
moulds ; but, on the contrary, if they know how, 
and this is not always the case, purposely; omit it, 
that there may be a SLle for those they have for dis- 
posal. Nothing, howeve;^||ian be more simple than 
:he method |md the materials employed ; the latter 
ndeed consist only of a littifi grease ami superfine 
plaster of Paris, (which may be procured at any of 
the Italian plaster figure makers, at from Cd. to 9d, 
jper half bag of 71b8., which quantity will make 
several- moulds,) a basin, spoon, table-knife, garden- 
pot full of damp sand, a sheet of thin tin, cut into 
(trips of three Inches wide, and some string. Thus 
urnished set to work. 

Suppose we desire a mould for an apple, and wq^ 
have a real one to mould from, press down the apple 
nto the damp sand, until very nearly one-half of it ig 
mried, that is until the sand reaches to the t]iickest 
part : in an appde this would be near the middle ; 
in a pear near one end, unless it were put sideways, 
7hcn in this case it would also be one-half. An 
pple must not be put side-ways, because it would 
(ot then deliver, that is when the upper part is 
urrounded with the hardened plaster, as it is soon 
to be, it cannot be drawn out, on account of a 
lepression tlicre generally is at the stalk and eye of 
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an^pple ; but by placing ittthe other way, that is 
eilber stalk or eye end downwards, this difficulty is 
avoided. % In making moulds every description 
thia is pbove all things to be observed ; even in such 
single objects as those now under consideration it 
is of the utmost necessity. But to proceed — ^The 
apple being nearly half sunk in the sand, bend one 
of the pieces of tin into a hoop, so as to be an inch 
m inch and a half larger across than the apple ; tie 
a piece of string around it, and place it over the 
apple, forcing its lower edge into the sand, so a# to 
hold it firmly. Pour water into the basin till it is 
three-parts full, an^into the water sprinkle some of 
the plaster of Paris, sufficient, to mi^e one-half the 
mould ; nour off the superfluous water, stir up the 
mixtureffind put it carefully over the fruit. This 
being properly* of the consistence of think cream, 
will run into every minute depi'essiqp, and com- 
pletely cover up that half of the apple exposed above 
the sand, while it will be prevented from lowing 
away by the rim of tin around. 

In a minute or two the plaster will become suffi- 
ciently set, or hardened, to be handled. When this 
is the case remove the tin, and take up the/ruit out 
the sand altogether, there being now one half of 
the mould cast. This must be trimmed with a knife 
for the sake of appearance ; and particularly where 
the sand has touched* cut carefully smooth at* the 
wcact half of the fruit, for it will have bcen^observed, 
tliat as the«pple was not quite half buried in saud, 
the part of the mould now cast will be rather more 
tlhan half, a small part being allowed for cutting 
away evenly. Now make a hole or two, or a few 
notches on one sidl of the cast where the other is to 
join it : grease well or soap well this part, holes and 
all, and tie round it tightly, one of the pieces of tin ; 
the fruit will now be in the same position, in respect 
to the half mould, as it was when in the sand, except 
tha^it is now the other end upwards. The only 
tiling remaining to be done, is tO pour plaster upon 
this other end, and the mould will be complete 
except a little trimming, which it will require. The 
parts will easily separate at the joint, and taking out 
the real fruit, a cavity will of course be in its place, 
of the exact size and shape, ready for, afterwards, 
filliit{t up with wax. 

Those fruits which have hard or rough skins re- 
quire greasing, to prevent the plaster sticking to 
them : this ip Ae case with the Peach — ^the Apricot — 
the Walnut, and other nuts — thd* Almond, &c. &c. 
There are some few fruits ,j]dNch require ^e mould 
to be in three pieces, as very often the Melon, the 
Mulberry, aqd Blackberry Other feuit are never 
made in wax ; as Grajris, Currants, and many more 
of the smaller kinds, on account of the trouble of 
joining them together afterwards in bunches, 

The principd objects manufactured in wax^for 
ornament, are fruits— various articles of pastry— eggs 
— peas in the pod — capsicums — dolls — minature 
busts — flowers — leaves, &c., of these we* shall have 
more to say hereafter, as w^ as casting moulds for 
other purposes. 

• (Continued on page 60.^ 

REVIEW. 

Spectacle Secrete, Bg George Cox. 

This work, small as it is, contains more real sound 
sense than one half the folios published. It gives 
an account of the structure of the eye—^ffers really 
good advice to those whose sight has been impaired 
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either by. age, sickness, or studious Okhployments# 
on the choice of that very important instrument, a 
pair of spectacles, and concluto the subject by expo, 
sing, with no sparing band, me knavery and igno- 
rance of the Jew vendors, and the irriqparable injury 
likely to accruoto those silly persons, who, knowing 
nothing of the matter themselvis, trust blindly to 
puffing and dishonest advertisements. Ewy page of 
the work shews the sciefitifle and p^tical knowledge 
Mr. Cox has of these things. The Mowing remarks 
cannot be too widely distributed !— 

** The eyes, when in a sound and healthy state, 
instinctively adjust themselves at a distance of twelve 
inches from a book or paper, when they are obswv- 
ing the same. Hiis distance is found to be most 
natural and agreeable; for when we extend it to 
sixtm, twenty, or thir^ inches, the crystalline lens 
is stimulated to keep a distinct and clear perception, 
until, as the distance increases, the object be^mes 
less and less perceptible. When we are compelled 
to extend this natural distance, experience difficulty 
in reading small characters, or And it necessary to 
get moro light on what we are observing, we may 
safely conclude that artificial aasistance is needed, 
and that, judiciously applied, the tendency to decay 
will be mildly arrested. 

** The design of spectacles is to supply the loss of 
power which is experienced by the eyes at different 
periods of life, and arising from various causes. 
These productions of art are constructed with a close 
observance to, and act upon the same principles as 
those by which the process of vision is regulated. 

** Spectacles ought not to do more than maintain 
or preserve to us the capability of seeing at the 
natural distance. This is, in fact, all they are in- 
tended to effect. When the crystalline lens of the 
eye losing its convexity, fails to converge the rays 
of light, and bring them to their natural focus on 
the retina, an artificial lens, of suitable convexity, 
supplies to it this capability, and compensates fur 
its gradual diminution of capacity. Thus lenses 
for assisting the sight are fashioned upon the op- 
tical principles so apparent in the mechanism of the 
eye itself^ wfaich> it will be observed, is neither * 
round nor flat, but of that nicely-moulded convex- 
ity which is indispensable for the performance of its 
functions. If lenses were either 8|lh^res or planes 
they likewise would be ineffective for the purpose 
proposed. 

** Brazil pebbles, or crystallized quartz, are im- 
ported to this country in rough blocks ; these are 
cut or slit, by the aid of pulverized diamond, into 
slal)p or pieces %f the diameter required. Those 
pieces in which bubbles, waves, or blemishes apim, 
are thrown aside by the optician who is tenamous 
pf his fair fame, as their imperfections become more 
apparent in every after-stage of their progress ; and 
when polished, centred, and shaped for the spectacle- 
frame, they are really improper to be used at all ; 
nevertheless, the needy, or dishonest, rather than 
lose a fraction of their gains, often per^t in work- 
ing-up such imperfect material, and harping upon 
their being pebble — palm them off upon the uniniti- 
ated as genuine artides. Pebbles have the follow- 
ing important advantages : they are of equal den. 
sity, and exceedingly |iard, firm, and clear; their 
surfaces are not liable to become misty or scratched, 
(which circumstance alone often compels a change 
of glasses ;) they are of a pure, cool nature, and 
show this contrast to glass, (which is, on the con- 
trary, produced by the action of artificial heat,) in . 
the touch of their finger or tongue to their surfaces. 
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They are. in consequence of these properties, cal- 
culated to suit the sight for a longer period than 
glass ; but they need not be thrown aside, when, 
iiroin the indications hready referred to, we find an 
increase of magnifying power is required, as they 
can be re-worked readily enough to meet the re- 
quirement of the djres, and at an expense scarcely 
more than a new pair of glasses, or about one-third 
of their originalxost. ^ r 

** This consimation should weigh With those 
who are apt to be misled by the pretensions of the 
unprincipled; for pebbles have, in common with 
many other crystals, a double refracting property, 
wlach, if the pebble is cut carelessly, ea^bits itself 
by painfully affecting the vision; two objects, 
ins^d of one, are seen, causing a confused and 
agitating sense of indistinctness, which, in propor- 
tion to the exertion of the eye to overcome it, is 
the more tiresome and distressing. Such faulty 
aud blemished article^, technically called watien, 
are refused by the optician of any real respectability 
and character, but are eagerly bought up by those 
vendors,* whose object is to purciaae idiat costs 
them*the ^t mOney, alike i^rant of, and indif- 
forent to any other consideration. 

** licnses worked by machinery are produced in 
grsater quantities, wi^n a given time, than those 
woiW by hand. They are passed through the 
different stages of grinding and polishing withl^t 
having the keen eye of the workman carbfoUy 
wOtehing their progress, and adjusting the kequili- 
ties in their surfaces or edges, which wlU' always 
appear more or leas in the course of woriting. 

Women and children are* chiefly em|ilayed to 
cut and edge Chose cheap glasses to tho snceticle 
frames ; and who can expect they should io them 
better for the price ? And if one glasa should be 
unequally thide; like a wedge, while ita eompamon 
injkha name spectacles is miserably thin ; or if the 
centra, inst^ of being equidistant from aU parts 
of the rim are nipped into a comer ; how oan you 
feel aorpriaed when you consiifor, that for them to 
earn a iiviog, it -Is necessary they should finish 
several dozen pairs per day ; and, tharefeke, expe- 
dition, rather than exoeUenoe, It tin point at which 
th^ aim ? In many departmenta, where machinery 
has sappUmtec^hianttsl labour, the work produced 
it of a auperior character, sod will bear -more 
critical examination ; but the contrary is the foct 
in the base of machine-worked optical glasses, and 
is aBoraespecUdiy apparent in aneh as are int^ed 
for niims^to and achromatic purposes. And It 
cannot be denied that, for all sloh naei, leq/iea 
worked hand, with the ordinary earn of a skufnl 
workman, m much excel those produced by ma- 
chinery, u Umueeurata and scientifio touch of 
aiHit eclipini the randnin spijSih of the piaiterer.'' 


MISCELLANIES. 

Theatrieai Jficaiifa/tofit. — Dissolve crystals of 
nitrate of copper in spirits of wine. ' Light the 
solution, and U will bum with a beautifol emerald- 
green flame. Pieces of sponge soaked in this 
spirit, lighted, and suspend^ bv fine vrires over 
the sta|^ of theatres, produse the lambent green 
flame now so common in incantation scenes. 
Strips of flannel saturated with it, and applied 
round copper swords, tridents, &c., produce, when 
Ught^, the flaming ^ords and fire-forks, bran- 


dished by the demons fn such scenes, hidef d the 
chief consumption of nitrate of copper is fur tnu'e 
purooses. g 

(in Spurioui China /nk.— Six parts of isinglass 
are to be dissolved in twice their weighs of bolfing 
water ; and also, in two parts of water, one part of 
Spanish liquorice. The two solutions are to be 
mixed whilst warm ; and incorporated, by a little 
at a time, with one part of the finest ivory-blBcV 
by the help of a spatula. When the mixture has 
b^ perfectly made, it is to be heated in k water- 
bath, till the water is nearly evaporated f and a 
forma a paste, to which any 4erired form may be 
given, by moulding it, as usual. 

The color and goodness of this ink will bear a 
comparison with the China ink, or, as it is coinmonly 
termed, Indian ink. 

Pressure qf iha Sea , — If a piece of wood, which 
floats on the water, be forcethdown to a great depth 
in the lea, the pressure of the surrounding liqukl 
will be so severe that a quantity of water will be 
forced into the pores of the wood, and so in- 
crease its weight that it will be no longer capable 
of fioatiqg or rising on the surface. Hence the 
timbera of ships, which have foundered in a deeg 
part of ^ the oceans never rise, again to the surface 
Uke those which are sunk near the shore. A sliver 
may, with impunity, plunge *to a certain depth in 
the sea ; Let there is a limit beyond which he could 
not live under the pressure to which he^is subject. 
For the same reason, it is probable, that there is a 
depth below which fishes cannot live. They have, 
according to Jouselin, been caught in a depth at 
whidh they must have sastaiudd a pressure of 
80 tons to each square foot of the surface of their 
bodies. 


QUERIES. 

l.-^How are waxen fruit andfiewMi made on 

2— What la that aobatanee called Brltlah yam, which la ae 
much uaed by calico printera ?— /(iwtoemf on page IS. 

a— What la the preparation for milk of roaea ^^-Aiutoered 
on page 

4— Why does a cat alwaya full upon her feet ^•^Anewered 

on page o6. ^ 

5— A red roae, exposed to the fumea of aulphur, aoon 
becumea white. What ia the reason of thia ?— Anneereii im 
page da. 

ariae the dilfereat forma of flakes of anow ?— 
Aneteend on page 

y^WbSt occaalona the lumlnoaity of the ocean ?— wfn 
ewered onpage SS whi 

8— How vtg fin dimolving vlewa of Mr. Chllde managed ? 
.•"AmveroAonpOgean. ^ , 

S— la It poaaihle to fieese pure altwhol ? (I^o.-^Ed.j 

L0-41aa elimato or time any effect uMm alcohol when kept 
Cloaaly atopped up In glam bottlea f [None whatever.— Ko. I 

1 l<|i-Ifolf Is aromatic vinegar made ?— ^nrievred on page ifu 

12— Why ia air alwaya blown flrom an electrified point?— 
Amwered on page 104 

13— -Has thunder any eflbet upon beer— and if ao, why ?— 
Amwered on page 56. 

14— tDo vcgetablos ganarate earth ?— wfMtesrsd on page 1^6. 

15— la color a property of matter or of the mind ?-^An» 
steered on page 5$. 

16— It ia aald that wheat Will not flourlah liSar a barbefry 
buah. la thia a fact ? H It ba, by what author » It iSuntloneu, 
and what is the seaaon of it r-sdnswered onpage 56. 

IT— Whet la oold cream, and hOw made ?— .dnnMrsd on 
page da. 

18— la light a eubatanoe or a force?— ifnsiMffdofipage56. 

IS— How 'deep does light penetrate into the ocean, and 
hat becomea or It when It can go no lowor ^-^nsfosrod on 
pageM, 
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PHOTOGENIC DRAWING. 

(Resumed' from page 20.> 

In our last Number we gave briefly the history, 
and some account 'of the nature of photogenic 
drawing ; enough, it is hoped, to induce our readers 
to pursue the subject further, and to (follow us 
through its details and applications. 

Ufaterials. — The first difficulty to be overcome is 
making the prepared paper ; and although giving a 
receipt for it is easy enough, it may not be found 
so e;isy to accomplish the process, remembering 
that that paper alone can be considered good which 
is quite uniform in tint, and sensitive to a diffused 
light. There h(.ve been numerous methods proposed, 
and receipts given, of different degrees of efficacy. 
The same principle, however, is pursued through 
them, and the same precautions necessary in the 
manufacture. First, the various washings must be 
spread on evenly^ that, us much as possible, 
uirilbtmify of tint may be produced ; tKe« paper 
must not' be made nor dried, or afterwards exposed 
inddeiitall/to daylight, or its color will be changed. 
Thftt side of the paper washed over must be marked, 
thkt it may be afterwards known ; and the lait time 
itJawaah^ must always be with the solution pf 
silvet*. The paper used must be of even texture, 
ndt partially bibulous, like printing paper, but either 
so absorbent, as to be completely saturated with the 
solutions, as white blotting paper, or copper>plate 
pii^r, when the preparation of it becomes expensive ; 
or 'eard-board ; or else paper with a hard, well- 
sised surfsce, such as bank post paper, dinwing 
papfir, thin, laid foolscap, &c. Ac. With all the 
ca^,*^ however, as to choice of materials and manipu- 
lation, certainty of success cannot be insured. 
Soipe sheets of ])aper will act uniformly, and become 
of. the requisite dark inulbcrry hue ; othei's, prepared 
at'thu sqme time, and in precisely the same manner, 
wilfaifpear in blotches sometimes darker than the 
general surface t at other times, spots, or streaks of 
white, will appear upon them. The csior ^Ussumed 
by the paper generally, Witt^ depend upon the 
str^gth of the nitrate solution ;N^en this is weak, 
u viotet tint w^ be apparent * a strqpger solution 
caules^t to appear in various shades^, of brown, 
purple, or black.* 

BECEIPr.S. 

Talbot's First Method*,^ ** Take superfine 
wHt|i% paper, and dip it into a ^^eak solution of 
comihim a^t, and wipe it dry, by which the salkis 
uniformly distributed throughout its surface. Then 
spread a solution of nitrate of silver on one surface 
only, and dry it at the fire. The solution ahoifldc 
not be saturated; but .six. or eight times diluted 
with water : when dry the paper is fil for use.” 
Mr. Talbot says, ** This paper, if properly made, is 
very useful for all ordinary photogenic purposes. 
For exampk, nothing con ^ more perfect than the 
images it gives of leaves and flowers, especially with 
a summer’s sun, the light passing through the 
leaves delineates every ramification of their nerves. 

To render this paper more sensitive, it must 
be again wash^ with ^t andwater, and, afterwards, 
with the same solntion of nitrate of silver, drying 
it between times. I have increiyied the aensibility 
to the degree that is requisite for receiving the 
images of the camera obscura. 

* It is to be obsierved, that great auperioritv is obtained by 

••.ing the «hrystali/.ed nitrate of nilver in all the following 
leccipts, rather than the fusud nitrate sold as Ijunar caustic. 


In conducting this iteration, it will be founds 
that the results are sometimes more, and sol^ietimes 
less satisfactory, in consequence of small and occ'- 
dental variations in the proportions employed. It 
happens sometimes that the chloride of silver is 
disposed to blacken of itself, without any exposure 
to light. This shows that the Attempt to give it 
sensibility has been carried too far. The object is 
to approach to this condillou as near as possible 
withdut reaching it, so that the substance D>ay l>e 
in a state ready to yield to the slightest extraneous 
fforce, such as the feeble impart flf the violet rays 
when much attenuated.” 

In this process the salt of muriate of soda is 
acted upon by the nitrate of silver, a^od both salts 
become dcSomposed. 'J'lie silver held in solution 
by the nitric rtiiid, having a greater affinity for the 
chloric, (Or muriatic acid of fhe salt, unites with 
it, and forms muriate, or chlorate of silver, while 
the nitric acid and soda are set free. These uniting 
together, form the nitrate of soda, which is very 
soluble in both cold imd hojb 'wAter. . 

Mr. Cioper^s Receipt.’^** Soak the <))aper (he 
preferp \lmd or water-mafA^ paper) in a boiling* 
hot sdiutif^ of chlorate of potass for a few' minutes ; 
the'^itftivngth of the solot^h 'is of little consequence : 
then take it out, dry it, and w6t it with a brush on 
01 ^ side with nitrate of silver, sixty grains to an 
o^nce of water, or if not required td* be very 
getisitive, thirty grains to the ounce will do.” This 
;Mper has a very great advantage over any other, 
for it can be fixed by washing wit^i, Common'taafer. 
It is, however, veiy apt to become discolored, even 
in the making, or shortly afterwards, a^ is, besides, 
not so sensitive, nor be^mes sa'dark as that made 
with common, salt. 

If complete chemical decomposition be aimed at, 
the proportion of the various ingredients shored 
be aiBcording to the laws of chemical affinity, and by 
taking,out of the scale of equivalents the atomic 
weights of the compound salts used, it will be found 
that the strength of the various solutions should be 
to the ounce of water, as thirty grains of nitrate of 
silver to ten grains of salt, for in these proportions 
they completely neutralize each other. ^ 

M. Daguerre's MeihoiX . — *' Immerse. a sh^t'of 
thin paper in hydrochloric (or as it is commonly 
called muriatic) etjier, which has been C.cpt suffi- 
ciently long to have 'become acid : tlie paper is then 
carefiUly and completely! tied, as this is stated to 
be essential to its proper preparation. The paper 
is then dipped‘>.mto a sol&q^ of nitrate of silver 
(the degree of concentration m which is not men- 
tioned), ^apd dried, without artificial heat, in a 
room which every ray of light is carefully 
exclSd^. ^,J3y;.this process it acquires a very 
remarkable facility in being blackened on a very 
slight exposure to light, even when the latter is by 
no means ihtense. This paper rapidly loses its 
extreme sensitiyenesB to light, and, finally, becomes 
not more readily acted upon by the solar beams, 
than paper dipp^ In nitrate of silver only.” * 

Mr. Golding Bird^s Method. — This is iPmodifi- 
cation of MF. Talbot’s process; It consists in 
using 200 grains (nearly half an ounce) of salt to a 
pint of water — soaking^ the paper in it — taking off 
superfluous moisture between the folds of bibidous 
paper, or by a cloth ; while still damp, to be washed 
on one side with a solution of twenty grains of 
fused nitratd of silver (lunar caustic) in an ounce of 
water, and hung up in a dark room to dry. This, 
Mr. liird observes, produces a rich mulberry tint. 
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Mr, Talbot's Second Method . — ‘‘Wash the paper* 
^rer^first with nitmte of Alver — then with bromide 

potassium — then with* nitrate of silver again — 
drying^t at the Are after each operation. This paper 
i^ very sensitive to the light of the clouds, and even 
to the fSeblest daylight.” This paper, though it 
may be excellent, cannot ever be of general use, on 
account of the very great price of bromide of 
potassium. * 

Besides the above papers, there are some made 
upon^a difterent principle, not dependant upon the 
actio^ of one compound salt upon anothet, but 
upon the well-known effect produced upon nitrate 
of silver when exposed to light, in contact witi^ 
animal matter.. All are aware of the discoloration 
occas^ned by tlie application of this salt, when 
used as a caustic to destroy warts. Sec. For example, 
applied to the human skin at night fittle change 
will take place till day-light, but* afterwards the 
akin will become blahk. In pursuance of J:hia well- 
known fact, it has been suggested to wash paper 
first with white of egg, isinglass, or glue, and 
afterwards with nitrate of silver. We have tried 
these and have found, of the above three ingredients, 
white of egg is the only one available •and really 
useful. Photogenic paper made by its assistance is 
not immediately sensitive to Iffeht, but vitcr a few 
minutes exposure to tlie direct rays of the ^un it 
becomes brown, anB its color continues to increase 
for two or three hours, until at length it is of a 
very fint beautiful chocolate, infinitely finer, and 
more glossy than the very best of the other kinds. 
Whatever paper is used it always becomes by this 
methdd uniform^n tint througliout ; and the pictures, 
though somewhat tedious to produce, may, without 
being fixed, be exposed for a short time even to 
sun-light, without injury. Tiiis egg paj)er, which 
is very excellent for transparent objects, such os 
lace, flowers, &c., has a serious inconvenience, it 
/j^ts very imperfectly if not exposed to the direct 
light of the sun, and is, therefore, comparatively 
unserviceable wiUi the camera obscura, or to transfer 
prints, Sec. 

To make the Drawings . — Place upon a flat 
surface a piece of the photogenic paper, with the 
prepared side upwards, upon this the object to be 
ci^lineated, and cover it with a piece of flat glass, 
(plate gloss is the best); expose this to diffused 
daylight, or still better to the direct rays of the sun, 
when tliA; part of the paper ^lot covered with the 
object will immediately become tinged with a violet 
color; and if the papei^e good, in a few minutes 
pass to a deep browm or bronze black color. It 
must then be removp^ as no good will be obtained 
by keeping it longer exposed ; on the contrary, the 
delicate parts yet uncolored will become in some 
degree affected. The photogenic paper will now*| 
show a more or less white and distinct representation 
of the object chosen. 

It must be evident, that the closer the contact of 
the paper and object the finer will Be the outline. 
•To accomplish this it is common to take a book 
cover, or* a piece of wood, and lay upon it first 
*three or four folds of flannel, or what is better, a 
pad 0f cotton wadding, the paper, object, and glass 
upon this, and to tie them together as tightly as 
possible, or else to place moderately heavy weights 
upon the corners of the glass. This contrivance,, or 
something sinular, is absolutely necessary. Suppose, 
for example, we have a daisy flower as an object, the 
centre of the flower is so thick tliat it will bear up 
the glass from touching the rest 6f the flower 


consequently the stalk, and still more so the delicate 
white petals or flower leaves will not touch the 
prepared paper beneath, and the effect of sharpness 
of outline destroyed. Anc^her suggestion is also 
called for. When the object, &c., is offered to the 
sun it should be in a position perpendicular to his 
beams, or a distortion of pa^ is liable to occur if 
of irregular body. 

The olnects which ^appear to be delineated with 
best eflect are lace, especially black lace — printed 
and checked muslins — feathers — dried plants, par- 
ticularly the ferns, the sea-weeds, and the •Ught 
grasses — impressions of copper-plate and wood 
engravings, if they have considerable controst of 
light and shade, (these should be put face down- 
wards,) figures painted on glass, such as on magic 
lantliorn sliders, stained windows, ^c. 

(Continued on page 28. J 


APPLICATION OF PHOTOGENIC DRAWING 
TO WOOD ENGRAVING. 

SiR.-^l send you three drawings of this new art, 
which were impressed at once on hox^wood, and 
therefore are fit for the graver, without any other 
preparation. I flatter myself that tliis process may 
be useful to carvers and Wood engravers, not only to 
^iose who cut the fine objects of artistical design, 
but still more to those who cut patterns and blocks 
for lace, muslin, calico-printing, paper-hangings, 
&c., as by this simple means the errors, expense, and 
time of the draughtsman may be wholly saved, and 
in a minute or two the most elaborate picture or 
design, or the most complicated machinery, be 
delineated with the utmost truth and clearness. 

The preparation of the wood i.> siinjily as follows : 
place it fiice, or .smootl)-hidc dow'n wards, in a plate 
containing twenty grains of salt, dissolved in an 
ounce of water; here let it remain five minutes, ^ 
take it out and dry it ; then put it, also face down- 
wards, in another plate containing sixty grains of 
nitrate of silver to an ounce of water ; here let it 
rest one minute, when taken out and dried it will 
be fit Ibr qfe, and will bt come on exposure to ligl*4; 
of a fine brown color. Should it be required more 
sensitive, it must be immersed in each a second 
time, for a few seconds only. U will now be very 
soon affected even by a very diffused light. 

Two other wood blocks of a different nature I will 
send you shortly. 

April 8th, 1639. G. F. 

[The three wood-cuts mentioned above illustrate the present 
on|ier; as well as the general character of photogenic 
wawings. The flower on the right hand is the Carum terti- 
ciUatum. or Whorl-leaved Carraway, a pretty but rather 
uncommon British plant. The other is a Fern, called Cyttop- 
•fcriV /raf(ilis, also a Uritish plant, and one of a class parti- 
culiirly adapted to photogenic illustration. The other wood 
blocks wft have received. They arc now in the hands of our 
en^.ivcr.'^piid intended for the enibelUshnionl of our next 
ntwiber.— 


CASKS TO LIVE IN. 

Thr dimensions, form, and materials of human 
habitations in different ages and countries, afford 
endless and sometimes singular varieties. The snow- 
hut of the Laplaniler, the tent of skins of the 
Tartar, the bamboo cottage of the native of Indostan, 
and the mud hovel of the wretched Irish, are not 
more varied than some which our own country has 
lately produced. At Sha^well is a house covered 
almost entirely with zincr At Glasgow some ha^ 
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lately been erected of iron, and os if to crown all, 
ill despair of any new material, a cooper of London 
has lately realized the well-known and extravagant 
story of Diogenes in (his tub, and has positively 
shown that a tub is no bad habitation. He has con- 
structed and exported to Antigua, and elsewhere in 
the West Indies, im^nense vats, which are made as 
casks are ; that is, round or oval, with two heads : 
when the cask is properly formed and ^hooped, a 
door and windowSi arc cut in it, and in some in- 
stances a floor has been put half way up so as to 
divkle it into two stories, and these into small 
rooms, by partitioning. The maker says that where 
hurricanes are frequent, these houses are serviceable, 
for it blown down they will but roll about — not very 
pleasant perhaps to the iiiiriaCcs, nor yet very pre- 
servative to tliieir crockery, and other goods and 
chattels ; but as he justly observes, are very con- 
venient to remove to another neighbourhood, as it is 
only necessary to knock the house down, roll it 
along, and then turn it upright again. 

THE RATES OF CHRONOMETER^. 

BY CAPTAIN M. WHITE, R.N. 

It is a circum.stance now well known to all those 
versed in the management of time-keepers, (though 
hitherto, altogether unnoticed by any navigator^ 
that the rate assigned to any particular chronometer, 
whilst on shore, will undergo an almost immediate 
change on embarkation, uninfluenced by any appa- 
rent cause ; and that the original shore rate will, on 
some occasions, be resumed by the same watch, or 
nearly so, after disembarkation, notwithstanding the 
partial derangement the rate may have experienced 
whilst sojourning afloat. 

Thar any alteration should take place in the rate 
of a time-keeper, in consequence alone of its tran- 
« sition from itrra firma to ship-board, may peiliaps 
appear somewhat singular; nevertheless, such is 
indisputably the case, which clearly evinces the 
operation of some cause, not common to both po- 
sitions; for if the variation in question c^uld be 
hscribed, either solely or conjunctively, fb mutation 
in density or change of temperature, the rates of 
two contiguous .chronometers, constructed alike, 
would be in such cases mutually accelerated or re- 
tarded, which they certainly are not found to be ; 
and for a similar reason, it cannot wholly be laid to 
the operation of friction, as the rates would then 
generally recede; and as fine weather docs, in a 
superlative degree, neutralize the c^Tects of both 
density and friction, the rates should then at lea^ 
become steady, which does not appear to be the case. 
Some other cause, therefore, must be sought for to^ 
account for it. 

During ray survey of the British Cht^ncl and 
Atlantic, in his Majesty's ship, Shamrock, 1 wasne- 
cTS.«arily called upon to bestow a considerable share 
of attention upon the march of chronometers, not 
only when in their quiescent state on shore, but also 
when under all the different vicissitudes incidental 
to water-carriage, and which was followed Up with 
gi-eat perseverance and anxiety during a ppiiud of 
thirteen consecutive years, the results f>f which have 
fully convinced me, that this phenomenon is alone 
to be ascribed to the action of terrestrial ond of 
local attraction upon the motion of tlie balance 
when in different parts of its amplitude, occasionally 
combined with that of flection upon the pivots of ; 
^ verge, arising from the motion of a ship at sea, I 


iP which not only create erratic propensity in the 
rate of a time-keeper, independent of every otl^r 
cause, but do also, in some instances, produce oppo- 
site results on two different watches at t(ie same 
time, though both are situated precisely und^r 
corresponding conditions, as to construction and 
relative position. In extreme cases, this deviation 
has fallen very little short of 3 sec. 7 in 18 hours, 
though, when divested of excess, it has remained 
constant at 1 sec. 37 in 24 hours, in the latitude of 
51 deg. 25 .min. north — a quantity altogether too 
considerable to be placed to the account of defects 
in observation, since mean time can always be ob- 
..tained within the error of half a**8econd ; and thia 
quantity has been found to be greatest when on the 
meridian ; least, when at right angles to it ; rnd to 
increase and decrease between the erst and west 
points, and Ihc meridian as the cosiness in the table ; 
varying also iff arithmetical proportion with the 
latitude. The above anomaly (however mysterious 
it may appear) is really neither inconsistent nor in- 
explicable, nor, indeed, wholly irremediable, if we 
consider that the steel balance, of even an ordinary 
watch, will always exhibit polarity, in a greater or 
loss degrefT: of course, it follows, that if such a 
balance were wholly isolated from the machinery ' 
connpctcd»with it, and permitted freely to range, it 
woul4 gradually resolve itself into tlie direction of 
the magnetic meridian, and where, also, if not dis- 
turbed, it would eventually become stationary. Now, 
the same reasoning will equally Hjqdy to thti balance 
of the chronometer, although the susceptibility of 
the different materials pertaining to it, may i;ender 
the demonstrations somewhat more^eomplex. Ad- 
mitting, then, the relative association between tbo 
elastic force of the pendulum -spring and the limits 
of the semi-arcs of vibration to have been complete 
in the construction of a chronometer, (a coincidence, 
however, which, according to the opinion of the first 
artist in London, is scarcely ever to be obtained 
admitting, also, the balance to be of such dimen- 
sions 08 to allow of the greater and lesser vibrations 
being performed in equal times ; yet, perfect iso- 
chronism in the measurements of such a balance, 
neither can nor ought to be expected, even on shore, 
unless the relative direction of a straight line, draw, a 
from the verge through the centre of oscillation of 
the balance coincides with the Northern Pole thereof, 
as well as with the direction of the magnetic me- 
ridian, or unless the line is in diaipetffc oppo- 
sition to both. Every other position will cause the 
semi-arcs of vibration to dlh^rge unequally from the 
point of quiescence, and alt^tions in the rate will 
take place consequent upon iiiequalfcy. Still 
less, therefore, are we to look for such precision 
afloat, where, to tlie effects of terrestrial magnetism 
(of itself constantly varying) must be superadded 
those arising from local attraction and the motion of 
the ship ; for though the very ingenious escapements 
now in use diminish, in an eminent degree, the 
effects of friction npon the works of a chronometer, 
whilst it continues in a quiescent state (and to which, * 
I presume, the late Count Bnihl meant to confine 
himself,) yet the complete removal of this incon- * 
venicnce, where the watch is exposed to th^^^p- 
tation of either ^knd or water-carriage, can never 
be wholly acbomplished, since its operations do not, 
when at rest, depend upon the weight and col- 
lision of the works alone, which produce steady and 
uniform pressure in a vertical and horizontd di- 
rection, but is derived from the impetus conveyed 
to it by the motion, which at the extremitiei of i 
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Ijhlp ii alwayfl unsteady, tnd acts capriciously in 
mr3^direction. • 

NoAi^ follows, that if these disturbing forces are 
allowed to exist at present, they must have ex- 
i^diieratofore, and that consequently the rates of 
all chronometers, down to the present period, and 
the longitudes deduced therefrom, must have been 
more or less aflected by them, in proportion to the 
activity or apathy of the magnetic density inherited 
by the balance ; and though it cannot be denied that 
the nftaned results of numerous astronomical ob- 
servatlbns, corrected by comparisons with inter- 
mediate stations, ^whose localities have been pre- 
viously determined, carried on from time to time, ^ 
and brought to bear in regular succession on the 
rate of a time-keeper, will, by such continual di- 
vision and sulfdivision, tend to mitigate the effects of 
this digression, in common with oth vs ; yet it can- 
not be said by such « process, either to have been 
distinctly accounted for, or effectually gof rid of. 
The errors are by these means only averaged, not 
removed. Yielding i^ith great deference to those 
whode superior management (under all the excessive 
trials to which their instruments must |}ave been 
e,xposcd,) has enabled them to exhibit such un- 
common regularity and symmetry in their ob- 
servations, I now submit such conclusions* as have 
been derived from actual experiments, and with*that 
» degree of confidence which it is presumed a thirteen 
years* apfwenticeship may entitle them to. 

1st. — Ir a time-keeper is so situated when on 
ship-board, as that that part of the balance possessing 
northern polarity shall coincide, with a line drawn 
from its axis throJgh its centre of oscillation — with 
the direction of the magnetic meridian, and with 
that of the ship’s head— the rate of that watch will 
certainly be augmented ; because, as the influence 
of all the forces do, in this instance, unite in the 
same direction, (with the exception of the local 
attAiction, which evinces no energy whilst in the 
meridian,) the northern pole of such a balance will 
be continually striving to approach the point of qui- 
escence, and the range of the semi-arcs of vibration 
will, in consequence, be proportionally diminished. 

2ndly. — If a time-keeper is so situated, as that 
thatspart of the balance possessing northern po- 
larity shall coincide with a line drawn from its axis 
through its centre of oscillation, and with the di- 
rection of t^e ship’s head, but rests in an opposite 
direction to that of the magnetic*north, the rate of 
that watch will as certaiijjx be retarded: because 
the northern pole of the oalance, impelled by a 
correspondii^ attraction^md repulsion, when re- 
ceding on eitner side tMe point of quiescence, (the 
local attraction being in t&s, as in the former case, 
evanescent,) will make continual efforts to regain 
its natural position, and the semi-arcs of vibration 
will, in consequence, be proportionally augmented. 

To exemplify this ~ suppose a ship, furnished 
with such a time-keeper, departs from Cape Clear, 
to^go to St. Antonio, with a friir wind and fine 
weather, and suppose the voyage thither to occupy 
24^1ear days, 576 hours. The main magnetic force 
from th^ormer to the latter is about S.W. i S., 
which, according to the ratio of inciease and de- 
crease before mentioned, will produce a daily loss 
of ^ 1 sec. 059 in the latitude of Cape Clear, which 
being reduced for the decrease in toe latitude, will 
produce a loss of 24 sec. 499 during the voyage— 
thus placing St. Antonio 6 min. 7 sec. 48 out of its 
trae longitude, if no allowance be made /or the de- 
viation, and which, in cases arising from excess of 


friction, will, upon a losing rate, necessarily be very 
considerably increased, lliis leads us to remark, 
that the variations in the rat^ of even Mr. Harri- 
son’s time-keeper previous to, and during its voyage 
to the Colonies and back again, in the years 1761 
and 1762, afford much latitude for speculation on 
these points, though it certoiniy gave the longitude 
within the limits prescribed by the act. On this 
account alone, one would have supposed it would 
have elicited the favorable opinion of our late highly- 
gifted astronomer royal — ^yet it failed to do so.« If 
the ship, however, returns from St. Antonio to Cape 
Clear, in the same period, and under similar circum- 
stances, as to wind and weather, the watch will, Not- 
withstanding, again agree with the time at Cape 
Clear, si ce its rate will be accelerated just as much 
on the passage home, as it was retarded going out. 

3rdly. — If a time-keeper be so situated, as that 
that part of the balance possessing polarity shall 
coincide with a line drawn from its axis torough 
its centre of oscillation, and with the direction of 
the ship’s head, but is removed 90 deg. from the 
meridiifti, the watch will neither gain nor lose be- 
yond its natural rate ; because the local attraction 
acting in a right angular direction to that of the 
meridional attraction, they tend to neutralize each 
other, and hence the rate is not affected. 

4thly. — But if no attention be paid to the po- 
larity of the balance, when associating it with the 
other parts of the mechanism, or to the position of 
that balance after it has been so associated, two 
contiguous watches will evidently exhibit different 
results, and the various changes which the relative 
situation of the balance (in respect to meridional 
find local influence) will necessarily undergo from 
the ship’s alteration in position, can never be de- 
tected ; and consequently, as no reason can be as- 
signed, why one portion of such a rate should be 
alone set down to one particular interposition in 
preference to another, so neither can any selection 
be made: the perfections and imperfections must 
therefore go together, and which, in the bonds of 
inexperiej^ce, may not only involve the character of 
the watch unfleservedly, but possibly, that of the * 
mechanic. 

Entertaining great veneration for the talents and 
perseverance of the late General « Mudge, the 
beautiful symmetry of whose works (in such parts 
as this scientific officer was personally concerned,) 
stands, 1 may be permitted to observe, unimpeach- 
able os well as unrivalled, united to an excessive, 
and 1 hope laud|ble, anxiety for the character o. 
my fiwn labors in the mouth of the British Channel, 
in which, not only our own shipping, but that of the 
whole world, are interested, and which are so inti- 
mately connected with those of the General, 1 am 
led more particularly to advert to the subject, 
having latel}^ heard an opinion expressed unfavorable 
to the accuracy of the parallel circle, on which the 
longitudes of Dover, Beachy Head, Falmouth, &c., 
in the trigonometrical survey of Great Britain have 
been determined, and a question started as to the 
safety of determining the magnitude of the whole 
circle, from the construction of the spheroidal tri- 
angle there made use of, the foundation for which 
opinion seems built oi^ chronoraetic results alone, 
unsupported by other agency, and even these re- 
sults are stated to have been obtained afloat. Such 
an objection is, I consider, easily answered, for un- 
less the deviation in the form of the earth from that 
of a true sphere can be provdd to result from some 
other cause than that of central motion, the measure- 
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ment of the triangle, or any portion of the parallel 
there, must be sufficiently indicative of the magni* 
tude and relative proportions of the whole periphery, 
since the contraction of the poles of the oblate 
spheroid, and the consequent dilation of the 
equatorial diameter, cannot in anywise operate upon 
the uniformity of Aie curvature in any particular 
parallel, however it may vary the radius ; and 
secondly, that chronometrical results, when exposed 
to the vicissitudes of land or water-carriage, during 
all or any part of the interval to be measured, are 
not of a nature sufficiently conclusive to be placed 
in competition with geodetical measurement (unless 
prd^ision is made for the contingencies before ai- 
ihded to.) Still less, perhaps, can they be per- 
mitted to sanction any alterations in the meridians 
established by^ the trigonometrical survey of Great 
Britain ; on the accuracy of which, indeed, the 
relative position of the Shamrock’s soundings, and 
dangers in the British Channel and Atlantic par- 
ticularly depend. 

As, from what has been here advanced, it will no 
doubt be manifest, that the after-part of Si ship's 
cabin (the common rendezvous of time-keepers in 
general) is not the most eligible position in which 
to anticipate spontaneous uniformity in the move- 
ments of a watch ; because, in that very position, 
the worse consequences of friction are occasionally 
to be apprehended, especially in a small ship ; so 
It is with the utmost deference, I venture to submit 
the expediency of placing time-keepers in general 
before the cabin bulkhead, in a place prepared amid- 
ships for the occasion, where friction is divested of 
one-third part, at least, of its effects ; suspending 
them, on this occasion, after the manner of the 
marine barometer, which is decidedly better calcu- 
lated to assuage the effects of rolling, pitching, and 
lurching at sea, than the present mode of hanging 
them in gimbals. 

NIGHT TELEGRAPH. 

An interesting and useful instrument qpder this 
name is now exhibited at that valuable institution, 
the Adelaide Gallery. It is the invention of Mr. 
Jennings, and ^tended to be used chiefly in ships, 
to give signalafrom one part of the vessel to another. 
For example, how often is it that amidst the roaring 
of the wind, and the lashing of the surge, it is im- 
possible for the steersman to hear the voice of a 
man who may be looking out at the head of the 
vessel, or the men aloft hear the orders given them. 
Among a fleet, on a rocky shore, or amid sands^vnd 
breakers, this is of the utmost consequence to the 
safety of all, and the want of some easily-managed 
machine has been long acknowledged. * « 

The night telegraph of Mr. Jenning^ consists of 
an upright iron three or four feet'high, which 
may he fixed to the deck, or to a moveable stand — 
near ue top of this are two other iron rods, about 
four feet placed like the sails of a windmill, 
but capable of moving on their centres, so that 
they may be put in any required position. One end 
of one rod bears a lanthorn showing a blue light, 
one end of the other rod a red light, and at their 
union in the middle is a„white one. This last 
lanthorn is a fixture, but the red and blue may be 
pieced in eight different directions, each significant 
of some preconcerted sentence. These being under- 
etood, o^ers may be communicated rapidly and 
with certainty, under* all circumstances (ff noise— 
of storm—- or of battle. The machine may be 


easily and rapidly worh^d by a child ; must, from 
its extreme simplicity, ('/>8t hut a trifle ; t^^es 
scarcely more room than a musket ; and wp'ghs but 
a few pounds. 

BIRD STUFFING. 

{Resumed from page 6.) 

Suppose a bird to be skinned as directed in a 
former paper, and it be desired to stuff it im- 
mediately, that is, while the skin is yet ffesh, it 
may be proceeded with as follows : — 

The first part to be attended to is the head. 

' This is to be well anointed with the arsenical soap, 
or else washed with the solution of corrosive subli- 
mate, (see pages ;) the skull stuffed withl*otton, 
and the head drawn back into its* proper place 
(supposing thf> skin to have been turned inside out, 
by the operation of skinning.) The whole of the 
inside di the skin is to be well rubbed with one of 
the above preservatives, and then the neck stuffed 
with tow evenly, but not too tightly. The legs may 
next, if not before, be cut off close to the body, 
and prepfired for putting on again by getting a wire 
for each, long enough to reach from the skul| 
through the body of the bird, and thighs and legs ; 
and in addition, to project forward about two inches 
through the foot, ready to fasten the bird after- 
wards to the perch upon which it is to be fixed, . 
which will be about nine inches long alt(]|p;ether, for 
small birds. The wires being cut off and sharply 
pointed at one end, make a hole with a fine brad- 
awl up each leg, and thrust through these holes the 
two wires, beginning below at thb ball of the foot. 
On that part which passes through the thighs, wrap 
some wool to the requisite size of this part of the 
bird, and draw the skin over the stuffed wire. 
These legs thus padded may be put aside. Next 
prepare a ball of hemp, or wool, of the shape and 
size of the body of the bird, and insert it wiAiin 
the skin, in its proper place. Before however this 
is done, it will be necessary to examine the wings, 
and to stuff them perhaps with a little wool around 
their thick ends, where the bones yet remain ; but 
if the bird is not afterwards to be put in a flying 
posture, the stuffing of the wings is of little rt>n- 
sequence. 

The body having received the plug, or stuffing of 
hemp, is now to be sewn up ; this need ^pot be done 
by carefully sewinff together the edges of the skin, 
but the needle may be q^ried through and through 
the body several times near the lower part, without 
regarding so minutely th^xact orific^ to be sewn 
up, being however very cuhful not to include in 
the stitches any of the feathers, as such would cer- 
tainly spoil the round regular appearance of the 
bod/, and smoothness of the feathers, which it is so 
necessary to preserve. 

The wires having the legs upon them are, after 
the sewing oip of the body, to be inserted by their 
sharp ends into the boles from which the legs were 
cut, and thrust upwards through the tow with 
which the body and neck are lined, until they reqeh 
and come out at the front of the head, just^ver the 
beak, and pulled on until the legs are in the proper 
position close to the body. 

Nothing is necessary beyond the above process 
in stuffing small c^e birds ; it is true they must be 
mounted, their wings and tails supported, and put 
on proper springs, &c,, hut this, which is the most 
difficult part of the whole operation, and requires 
both skill, observation, and a scientific knowledge 
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tlJk habits of indiTiduaii, we must treat of here- 
”after,^d rather make a few remarks of other cir- 
cumstances, and exceptions, relative to the skinning 
process. • 

In birds with long necks, such as the duck and 
swan tribe, a long wire must pass through the neck 
some distance aloi^g the body, and the tow used as 
the stuffing of this part wrapped around the wire 
carefully, previous to its insertion into its proper 
placer Also, supposing the bird is to be eventually 
in a fiying, a fluttering, or any other position in 
which the wings aj^ expanded, a wire must be passed 
up close to the bones of each of them, so as to meet* 
and cross each other in the body, either running 
into the tow which fills it, or if placed there first 
they may belied together to keep them flrm. 

In the stufiSng of bird-skins w||ich have been 
dried, such as the skins which come from abroad, 
they must previously be relaxed ; this iif a very 
simple process. First, take out all materials which 
may have been placed within the bodies, with a 
hooked wire or with forceps ; then stuff the head 
and neck loosely with damp cotton, an^ also the 
orbits of the eyes, the mouth, &c. with the same, 
and wrap the bird in damp clot^, in which it is to 
remain twenty-four hours. It will now *be found 
equally pliable and easy to manage as a freslf skin, 
and in stuffing must be treated in the same manner. 

^ (Continued on page 6S.) 


CARVING CAMEOS, FLOWER BROOCHES, 
MO\HER-OF-PEARL, &c. 

Take the common helmet, or the red helmet shell, 
those whose inner surface is pink or dark colored 
are most suitable, cut them into squares with a 
lapidary’s mill — round off the corners, and shape 
them into an oval on a wet grindstone. Fix the 
e.%imel side on a short stick with jeweller’s cement 
— ^grind off the brittle surface, sketch the subject 
with a black-lead pencil (or it is better for a young 
artist to have a drawing of the size before him) ; 
cut the subject with engraver’s tools, namely, a 
chisel tool to clear the bare places ; a lozenge shape 
fog forming the subject, and a scraper, made of a 
three-angled file, ground off taper to the point, for 
cleaning the enamel surface round the subject, and 
also for forming the lineaments and other delicate 
parts. Tht color on the cheeks<f nd hair is produced 
by leaving the layer of colored shell on those places. 
The stick must be gras^d in the left hand, and 
held firmly against a ste^y bench, and with the tool 
resting in fhe bollogw right hand, dig away 
the shell. A convenient length for the tools is three 
inches and a half; they must be kept in good 
condition to work with care and truth. The ciimeos 
are polished with a cedar stick, or cork dipped in 
oil of vitrol and putty powder, aud cleaned with 
soap and water. Mother-of-pearl is paired in the 
same way. 

* The waste pieces need not be thrown away, as 
the soft parts of them, and bits of ivory, are filed 
Into shapes to form the corollas of those beautiful 
gold-ffounted flower brooches so ipuch in vogue, 
while the cheap gilt mounted ones are colored glass 
pressed into shape. 

The univalve shells, before mentioned, are com- 
mon ornaments in cabinets and on grotto works, and 
well known under their English name of helmet 
shells. The common one is called for ^ts wide lipe, 
cassis labiata, the other, cassis rufiim. The genus 
cassis has a row of teeth on each side of its narrow 


mouth, and such large thickened lips, or tumed-up 
portions, that often a considerable part of the sheU 
consists of them. It is from this part that the best 
cameos are made. Inferior cameos are often made 
from an allied genus, the strombus or spider shell, 
but these are not of so fine a cdlor. Both are found 
abundantly in the trojj.ical seas. 


HAIR PENCILS OR BRUSHES. * 

These are of many sorts, according to the purpose 
for which they are intended ; the larger kinds, Inch 
as are used by house painters, have fur their ma- 
terials the coarser kinds of hair or bristles, such aa 
those of the hog, &c. The finer Sorts are more 
varied in their nature, and these are chiefly the 
particular objects of our present paper : they are 
made from the hair (particularly that which covers 
the tail) of various small animals, and although the 
more usual sorts are called camel hair pencils, yet 
the hiar of the camel is not used at all ; in faiet, 
the camel is but scantily furnished with hair, and 
what there is, is but little adapted to the purpose 
proposed. The hair of many of the animals fur- 
nishing the furs of commerce answers extremely 
^11. The fitch pencils are celebrated for their 
firmness, long-wearing properties, and as furnishing 
a fine point. The black fitch pencils only are pro- 
duced from the fur so called; the yellow fitch 
pencils are formed chiefly from the tails of the 
English squirrel. Tlie manufacture is as follows, 
for all the kinds, as given by Dr. Ure. 

** We must wash the tails of the animals whose 
hairs are to be used, by scouring them in a solution 
of alum till they be quite free from grease, and then 
steeping them for 24 hours in luke-warm water. 
We next squeeze out the water by pressing them 
strongly from the root to the tip, in order to lay 
the hairs as smooth as possible. They are to be 
dried with pressure in linen cloths, combed in the 
longitudinal direction, with a very fine toothed 
comb, ifiially wrapped up in fine linen, and dried. * 
When perfectly dry, the hairs are seized with pin- 
cers, cut across close to the skin, and arranged in 
separate heaps, according to their re'spective lengths. 

“ Each of these little heaps is placed separately, 
one after the other, in small tin pans vnth flat 
bottoms, with the tips of the hair upwards. On 
striking the bottom of the pan slightly upon a table, 
the hairs get arranged parallel to each other, and 
tl^r delicate pbints rise more or less according to 
their lengths. The longer ones are to be picked 
out and made into so many separate parcels, whereby 
each parcel may be composed of equally long hairs. 
The perfection of the pencil depends upon this 
equality ; ^he tapering point being produced simply 
by the attenuation of the tips. 

“ A pinch of one of these parcels is thefi taken, 
of a thickness corresponding to the intended size 
of the pencil : it is set in a little tin pan, with its 
tips undermost, and is shaken by striking the pan 
on the table as before. The root end of the hairs 
being tied by the fisherman’s or seaman’s knot, 
with a fine thread, it is taken out of the pan, and 
hooped with stronger thread or twine ; the knots 
being drawn very tight by means of two little sticks. 
The distance from the tips at which these ligatures 
are placed, is of course relative to the nature of 
the hair, and the desired length of the pencil. The . 
base of the pencil must be trimmed flat with a pair 
of scissors. 
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** Nothing now remains to be done bnt to mount 
the pencils in quill or tin-plate tubes, as above 
described. The quills are those of swans, geese, 
ducks, lapwings, pigeons, or larks, according to 
the size of the pencil. They are steeped during 
24 hours in water, to swell and soften them, and to 
prevent the chance of their splitting when the hair 
brush is pressed into theih.* The brush of hair is 
introduced by its tips into the large end of the cut 
quill, having previously drawn them to a point with 
the'lips, when it is pushed forwards with a wire of 
the same diameter, till it comes out at the other 
and narrower end of the quill.” 


MISCELLANIES. 

Magic Mirrors.^The mirror with which distorted 
objects, such as that in our plate of No. 2, may be 
viewed, is either of polished steel, or else made of 
a phial, of the requisite diameter, and silvered within, 
in the same manner as is adopted for glass globes, 
&c. ; that is, by an amalgam, formed by melting to- 
gether half an ounce of bismuth and a quarter of 
an ounce each of grain tin and of lead ; when melted, 
an ounce of mercury is to be added, and the whole 
being stirred together, is poured into the phial pre- 
viously dry and warm, l^iming this about slowly, 
the mixture will, when nearly cold, adhere to the 
glass, and a mirror be thus formed of the required 
form.— Ed. 

Wind» moct prevaleni in Britain, — ^With regard 
to the prevailing winds of our native country, the fol- 
lowing account is published in the ** Transactions 
of the Royal Society.” At London — 


Winds. Days. 

South-west • . • . . • 112 

North-east 58 

North-west 50 

West 53 

South-east 32 

East - 26 

South 18 

North 16 


The same register shows that thq, south-west 
wind blows more upon an average in each month of 
the year than any other, particularly in July and 
August ; that the north-west prevails during Janu- 
ary, March, Ajiril, May, and June, and is most 
unfrequent in February, July, September, and 
December, the north-west occurring more frequently 
fipm November to March, and less so in September 
and October, than in any other months. In the 
fifth volume of the StatUtical Acco€nt of Scotland^ 
there is a table of seven years’ close observatidh, 
made by Dr. Meek, near Glasgow, the average of 
which is as follows * « 


WiBds. 

Days. 

South-west . 

174 

North-west 

40 

North-east 

104 

South-east 


lu Ireland^ the prevailing winds are the west and 

south-west. 


ANSWERS 

TO QUERIES. 


2.*— ITAaf tf Britith Gum? A gummy sub- 
stance, obtained by heating rtarch until it acquires 
a slighUy-brown color, which it will do at a tempera- 
ture of between 6 and 700 degrees. It is soluble in 
boiling water, but not in cold, and if a few drops of 
* 'I'hese flgurei refir (o the number of the C^uery, ni before 
publiahed. 


tincture of iodine be atjded to the solutiort^whf'p 
cold, a purple color is pioduced, and no^'i blue, 
which the unburnt starch would have produced — 
showing that during the roasting a chemical change 
has been effected. A gummy matter, analagous to 
this, is also obtained by the addition of strong sul- 
phuric acid to woody fibre, as ^saw-dust or paper, 
and then saturating the acid with chalk, this gum 
is left. — iDios. 

3,— mat ii Milk qf Bmcc ? EnglUh Milk qf 
Boses, Agitate together, until thoroughly nixed, 
one pint of rose water, one lb. of sub-carbonate of 
) potass, and half-a-pint of olive oil.— topmam. 

French Milk of Boses,— To the above add sixty 
drops of oil of lavender, and three of otto of^oses, 
dissolved iq a quarter of a pint of spirits of wine. 

— TOPHAM. 

Cream qf itoses , — Put ovei; a gentle fire, in a 
well-glased pipkin, one lb. of oil of sweet almonds, 
one 02 , of spermaceti, and one oz. of white wax— 
when melted, add carefully one pint of rose water. 
Keep beating the compound till it becomes like 
pomatum, and then add two drams of Malta rose 
essence. ’'Pour it into pots for use.— gog. 

Cold Cream, — Proceed as in the last receipt, ex- 
cept that instead ot the rose water and essence, in- 
corperate with the rest one onpee of orange -fiower 
water and a little balm. — ooo. 

5. — A red rose, exposed to the fumes qf sulphur, 
soon becomes white — What is the reasoif of this / 
The combustion of sulphur produces sulphurous acid 
gas, which acts on the coloring matter of the rose, 
and removes it. The rose may restored to its 
color by immersing it in an alkaline solution. 

3,-^Whencs arise the different forms of flakes qf 
snow ? Whenever fluids are allowed to crystallize 
slowly, their molecules become so arranged that they 
invariably assume one form as their primitive — that 
is, each individual crystal will be of a similar fort.i, 
though the whole mass may have any, according to 
circumstances: so it is with snow — at a certain 
height in the atmosphere the aqueous vapour coming 
into a colder region is frozen, but so slowly, that the 
molecules of water have time to arrange themselves, 
which they do in the most geometrical order, '(he 
primitive form of crystallized water is the rhombo- 
hedron, and when snow is examined by the micro- 
scope, though it assumes dift'erent forms, yet each 
will be a modification of the primitive, aild we shall 
have small crystals arranging themselves in such a 
way that they look growfhg out of their fellows, at 
angles of 60^ forming he^edral figures, such as 



to an infinity of form, showing that though their 
figures are various, the same forces are In operation. 

QUERIES. 

90.— Is there Ip any museum a toad which has fileen Im 
bedded In 8tone\nd also the stone which surrounded it f 
Amwred la past 56. 

21.— What is the reason that when a ball Is casting If nny 
one speaks it spoils the sound.’ [It Is not a fact that it 
does —Ed ] 

92.— Why does the fruit of a tree In grartlns take afier the 
scion, or upper piece, and not afier the root f Answered •« 
page 52. ^ 
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PHOTOGENIC DRAWING. 

* (Resumed from page 28. J 

W* have hitherto considered this art as applicable 
only to the delineation of flat and trivial oUectSf 
and as rather conducive to amusement than Uulity { 
but as paper acts not only by direct but reflected 
light, it may be made subservient to much more 
important uses, by the as8i8taf.ee of such lenses and 
mirrors as reflect the images given to natural ob- 
jects upon a screen or medium. The chief instru- 
ments of this character are the camera obscura and 
the solar microscope. The former is applicable to 
take«, views of scenery, equally tvith small objects, 
and to diminish the view according to the desire of 
the operator, by removing the camera more or less 
distant from object represented — or by using 
another camera with lens of a longer focus. 

To take a Prospect ^ 4*^., on Photogenic Paper 
Point the portable camera (described at page 3) 
towards the required view or object, and place a 
piece of paper (prepared side downwards) upon the 
glass where the picture is seen, and imme^ately 
shut down the upper flap close upon it. In half- 
an-hour the color of the paper will be changed, in 
proportion to the strength of the light passing 
through the instrument upon it, and thus a delinea- 
tion of surrounding objects be obtained, though, of 
course, the lights and shadows seen in the original 
will be revered in the picture. 

To take a Microscopic Object . — Place a piece of 
very sensitive paper, a short distance, (as eight or 
ten inches) from the object glass of a solar micros- 
cope ; in a few minutes any object placed in the 
usual situation of the instrument will be depicted 
on the paper placed to receive it, and will be seen 
with infinitely greater eiactitude than the most ex- 
pert draughtsman can depict it. With the oxy- 
hydrogen microscope from ten to twenty minutes 
. are necessary to produce the requisite effect. 

To Fix the Drawings , — ^To do this with cer- 
tainty is moat diflicult. Mr. Talbot says that to 
dip the drawings into a saturated solution of salt 
and water is sufficient to fix them, that is, j(o,pre- 
v^nt change when the finished drawifigs should 
afterwards be subjected to light. This receipt mif 
succeed occasionally, but it does not always, though 
certainly it reta^, at all times, further discolora- 
tion. 

Iodide of potassium, or, as it is more frequently 
called, hydriodate of potass, dissolved in water, and 
very much diluted, is a more useful preparation to 
wash the drawings with — ^it must be ujed very weak, 
or it will not only dissolve the unchanged muriate 
as is intended, but the blackened oxyde also, and 
the drawing be thereby spoiled. 

The most certain material to be used is one ot 
the hyposulphites, as proposed by Sir W. Herschell, 
who, very many years since, showed the* peculiar 
effects of these salts in decomposing the nitrate, 
muriate, and cubonate of silver. Wading the 
photogenic drawing with a solution of hyposulphite 
of soda, no matter as to the strength of the solu- 
tion, the muriate which lies upon the lighter parts 
of it will become altered so much in their nature as 
to become unalterable to light, while the rest re* 
mains dark as before. 

Before using either of these preparations for fix- 
ing the drawings, they should be soaked for a mi- 
nute or two in hot water, which, of itself, removes 
a large portion of the muriate of silver that is to be 
£»t rid of. « 
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Suppose the drawing!, when taken, are to b*' 
seen only by candlelight,** or are required c^y to 
put in a portfolio, that they may be sent a dis- 
tant place, no preserving preparation will be neces- 
sary ; thus travellers need not trouble tlreinsfilv^ 
to wash their pictures, till at a future time when 
they may have greater leisure. 

Application, — Mr. Talbot hasrrecorded so many 
applications of his process that little can be added 
to his list. The first advantage which he alludes to 
is taking of portraits or silhouettes, by meifiis of 
the shadow thrown upon the paper by the (living 
face. Second — the copyings of paintings on glass 
<]y the light thrown through them on the prepared 
paper. It may be remarked that the effect in this 
case is very singulqf, as may be tfied with a tnagic 
lanthor^ slider, for, as some of the colbrs intercept 
the violet rays qf light, the effect produced is often 
contrary to that expected ; for example, if a part of 
the glass 4>e yellow, as this is the lightest color, we 
might suppose the paper beneath would become 
very dark, but in truth the paper beneath wiH 
scarcely be changed at all, for the yellow glass will 
intercept all the violet rays. Thirdly— -atiother 
imitation isTthat of etchings ; this was suggested by 
Mr. Havell, and sin^e claimed also by Mr. Talbot. 
This is done by painting a piece of glass with a 
thick soat of white oil paint ; yirhen dry, with the 
point of a needle, lines or scratches are to be made 
through the white lead ground, so as to lay tlie 
glass bare, this being done, place the gla£ upon a 
piece of the paper, and, of course, every line will 
be represented beneath of a black color, and thus 
an imitation etching will be proj^jiced. This has 
been thought by some a valuable discovery, how 
cun it be so, when, with precisely the same skill and 
labour, a real etching on copper or steel can be 
prepared, and may be printed afterwards infinitely 
cheaper than the mere cost of photogenic paper. — 
Fourthly — microscopic objects, and here the art ii: 
indeed valuable ; Mr. Talbot truly says, ** The ob- 
jects which the microscope unfolds to our view, 
curious and wonderful as they are, are often singu- 
larly complicated. The eye indeed may compre- 
hend the whole which is presented to it in the field 
of view, but the powers of the pencil fail to express 
these minutisB of nature in their innumerable de- 
tails. What artist could have skill or patience 
enough to copy them Or, granting that he could 
do so, must it not be at the expense of nfuch most 
valuable time, whiclf' might be most usefully em- 
ployed?'’ Fifthly — the delineation of architecture, 
sculpture, landscapes, and external nature. Sixthly 
— the copying of engravin|^nd the tracing of 
various flat objects, such as th^plants in an herba- 
rium, pattern of various tissues and fabrics, and 
many other things incidentally alluded to in these 
paper<{ and taking into account the discovery of 
Mr. Francis (whose plates adorn our present num- 
ber) o'f forming these various objects at once upon 
box wood, as described in our last, we cannot but 
conclude that notwithstanding the uncertainty there . 
exists in the effect of the process, the dimness of 
the copies, and the difficulty of fixing properly what« 
has been obtained, that in a short period, thi&,art, 
uncertain as it at present is, and as all infant arts 
most be, will soon arrive at a degree of certainty 
and perfection, which will render it of the utmost 
consequence to the artist, the traveller, and the 
naturalist ; more especially as all the philosophers 
and chemists of our own country, of France, and of 
Germany, have their attention so forcibly drawn to 
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the rabject) la hopes of ex|||lainlng the still more im< 
^rtnt discoveries of Ds^erre, who produces 
pictira in their proper lights and shadows, and the 
valuable process of M. Neipce, who could, even 
many y^rs ago, impress them at once upon a cop- 
per plate, engraving them there, in all their beauty, 
and with scarcely any expenditure of either money, 
time, or talents. ^ 

It may be advisable to add to this part of the 
subject some remarks upon it by Dr. Fyfe read be- 
fore the Edinburgh Society of Arts, in March and 
Aprils of the present year. He says : — 

** I may here i^lude to a valuable practical appli- 
cation of photography, in diminishing the labourn 
of the lithographer. In communicating the impres- 
sion of any object to the stone, as of a dried plant, 
or in copying an engraving, it is necessary to trace 
them on paper, and, pfter again t^ing them with 
the transfer ink, t^ transfer them to the stone. 
Now, by receiving the impression on paper by the 
photographic process, all the labor of the first trac- 
ing is avoided. But there is no necessity for using 
paper, as the impression may at once be communi- 
cated to the stone, which easily receives the phos- 
phate, and which may, therefore, be |)repared in 
the same way as the papers, and the impression 
also taken in the usual manner, after which it is 
traced over with the transfer ink. By this psocess, 
not only is a great *deal of labor saved, but the re- 
presentation must be much more exact than when 
traced ;^or though, by the latter, the outline is cor- 
rect, yet much is left to be afterwards filled in by 
the eye, whereas, by the photographic process, 
every, even the most minute filament, is distinctly 
and accurately lud down on the stone. 

** Method of taking Jmpreesiona in which the 
lighte and ehades are not revereed . — By the dilTer- 
ent methods now described for getting photographic 
impressions, the lights and shades are always re- 
'ttrsed, because, as it is by the action of the light 
that the compound of silver is darkened, wherever 
it is prevented from penetrating, the paper retains 
its original color. Though the impressions thus 
procured are accurate as to outlines, yet, in many 
cases the representation is far from being pleasingf ; 
it is, therefore, a great desideratum to have a 
nfethod of getting impressions in which there is no 
reverse ; in fact, to give a true representation of 
the object, and in this I have succeeded by the use 
of the itidide of potassium. When the darkened 
phosphate of silver* is expos^ to the iodide, it is 
instantly converted to yoUow, provided the solution 
is of sufficient strength ; if weak, the action goes 
on slowly^ In some .'jmpressions which 1 had at- 
tempted to preserve^ in this way, 1 observed, that, 
when exposed to light, they began to fkde, 
which induced me to try the effect of light on dark - 1 
ened paper, soaked in solution of iodide, of such 
strength, that it just failed to attack it instantly. 
In my first attempt 1 succeeded in bleaching the 
paper, but in my next I failed. On considering 
the circumstances under which these trials were 
made, I found that the only difference between them 
.was, that in the first the paper was moist, in the 
last was dry. Accordingly, on repeating the ex- 
periment with the paper moist, I «gain succeeded 
in getting a delineation of the object placed on the 

* Dr. Fyfe uses the phosphate of silver as preforable to the 
BQiiate pr nitrate. 


paper, as distinct, and altogether as brilliant as 
those obtained by the other process. 

** The method which 1 now follow is, after pre- 
paring the phosphate paper, to darken it, then im- 
merse it in solution of iodide of potassium, of such 
strength that it does not act instantaneously, and, 
when etui moiety to expose it^ light with the ob- 
ject on it, and continue the exposure till the ex- 
posed part of the paper becomes yellow. In this 
case, there is a tendency in the iodide to convert 
the dark phosphate to yellow iodide, which would 
go on slowly, but is hastened by the light; of 
course, if the object on the paper is impervious to 
light, the impression is black throughout, bul^ it 
is of different density, so as to allow the light to be 
differently transmitted, the impression presents the 
lights and shades as in the object itself ; because 
those places behind the dense pieces retain their 
original blackness, while those behind the less dense 
are more or less bleached, just according to the 
transmission of the light. When impressions, flms 
procured, are kept, they begin to fade, owing to the 
slow but continued action of the io^ds of potas- 
sium t hence the necessity of a preservative process. 
After repeated trials, I have found that by far the 
simplest and the best is merely immersion in water, 
so as to carry off the whole of the iodide of potas- 
sium not acted on by the phosphate, and by which 
ony farther action is completely prevented. By 
this method, the specimens do not lose in the least 
their original beauty, and they may be exposed to 
continued sunshine without undergoing the slightest 
alteration. 

** I have succeeded also, in taking impressions 
iHth the chloride in the same way — but it is neces- 
sary, for the success of the process, to use the solu- 
tion of the iodide much weaker than for the phos- 
phate, because the chloride is more easily acted on. 
In both cases it ought to be made of such strength 
that it just acts, and then, before using it, it must , 
be weakened by the addition of a little water. For 
the phosphate, it will be found, in general, that 1 
of salt to 10 of water, and for the chloride, that 
about 30 of water, will give a solution of the 
requisite strength. Of course, in preserving 
thd specimens, the precautions as to washing and 
pressure must be attended to.*’ 

C Continued on page 59.^ 

MAGIC LANTHORN AND PHANTASMA- 
GORIA. 

C Resumed from page 18.^ 

Screene andl Media, — For receiving the images 
dhst by the common magic lanthorn, which are 
viewed on the side of the medium upon which they 
pre cast, little difficulty can be found, it being only 
required white and smooth. Thus a clean-washed 
sheet, stptchcd tightly upon a wall answers the 
purpose well, or could a room be devoted to the 
purpose of exhibition, as at public institutions, the 
whitened wall itself is an appropriate object screen, 
whether painted in water or turpentine (oil is im- 
proper as it produces a glossy surface). This kind 
of screen is best adapted to exhibit the solar, lunar, 
and oxy-hydrogen microscope, and is that employed 
for the purpose. 

For the use of thy Phantasmagoria! Luithom a 
transparent screen is necessary, because it is placed 
between the spectator and the lanthorn, the objects 
being thrown upon one side of tiie serean and fssii 
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through it on the other. It is, therefore, to be so 
far transparent as to permit the colors and form of 
the objects to be seen perfectly and distinctly, yet 
not so much as to shovr the brilliant spot of light 
which the lens of the lanthorn casts. In other 
words, it should be of such a nature that if you 
look at a candle through it, you may see a diffused 
light but not the dame itself. There is but one 
common substance which will fulfil this condition, 
and this is tissue paper in its usual state. Some 
persons have advised to oil the paper, but it then 
beccynes too transparent. Others have recum* 
mended muslin wetted, and indeed it makes a toler- 
ably good medium, but by no means equal to the 
tissde paper, though its greater strength of texture 
renders it available in circumstances where paper 
would be inconvenient. Mr. Childe uses waxed 
muslin when exhibiting his ** Dissolving Views** at 
the theatres, but the astronomical lecturers com- 
monly employ paper in preference. 

Another sort of medium was once used, and to 
the effect of which we are indebted for the phan- 
tasmagoria itself. This instrument was used in the 
first instance rather to inspire terror than to ex- 
cite mirth, and the principal upon which it acts is 
but a modification of the ancient method of using 
the magic lanthorn, which also once was an ap- 
paratus used for the worst purposes of superstition 
and trickery. Its images were usually thrown upop 
emoke rising from a chafing dish, and when the 
image was terrific, the apartment cold and gloomy, 
the air redolent with essences, and the mind of the 
spectator previously prepared to witness a miracle, 
we cannot be surprised that such an exhibition 
worked intensely upon* the imagination, and that 
the magic lanthorn was a powerful instrument in 
the hands of the crafty and the designing. 

* Painting the Sliders , — Few instructions can be 
given upon this part of the subject beyond the mere 
naming of materials ; these are few and easily pro- 

' cured. The brushes to be used are common hair 
pencils, which may be cleaned from time to time 
with turpentine. All the colors must be trans- 

* parent, carmine and lake, Prussian blue, Indian 
yellow, burnt sienna, burnt umber, anc^ veidigris, 
are the colors most employed for the pictures. — 
They are ground in oil, as sold in bladders by the 
artists’ colormen, and mixed before using with 

' mastic varnish, which dries quickly and is colorless ; 
white is produced by leaving certain parts of the 
figure entirely without color, that the light may 
have no impediment in passing through. The half 
colors are produced by a proper mixture of red, 
blue, and yellow ; thus purple, by unij^ing blue and 
red, orange, by red and yellow, &c. The shadows 
may be managed by a stronger tint of the proper 
color, or else by brown or blue, according to the 
effect required. The outlines of the figures also' 
may be made first by a fine camel-hair pencil, dip- 
ped in black color. In painting slides, tfiie chief 
rule to be observed, is, to allow properly for the 
change of color produced by the light itself, which 
has a tendency, to cast a yellowish tint upon every 
part, and thus, paintings that appear in proper 
colors by daylight, will often fail when illuminated 
by candles or a lamp ; the color of the sky, there- 
fore, must be painted of a moderately dark blue, 
the trees, grass, &c., of a bluish green, the reds, 
never shaded with blue, and 'purple used very 
sparingly; for the dlue anjl red, which produces 
this color, being united to the yellow light, form the 
, mixture cidled neutral tintf a color that is dull and 


I heavy for this purpose. | The use, also, of raaqiM 
colors, even in producing shadows or tints, woaiC- 
fully avoided, thus, white lead must never W used, 
either alone, or in combination. It is sometimes 
desirable to remove a part that has been^ painted, 
after it has become dry, this may be easily done by 
a penknife point, and in those slides which show 
clear lines on a dark ground, as in astronomical 
diagrams, the effect is produedii by painting the 
whole black, suffering it to dry thoroughly, and 
then scratching the lines through the black ground 
with a needle or other point ; should the lineb thus 
made, be desired of any certain color, it is only re- 
quisite to paint them with the qproper tint, after 
‘being scratched through. 

It is obvious that no rules can possibly be aiven 
to teach the artistical part of paintifjg; a Know- 
ledge of effect — of perspective — of figure drawing-— 
and of the manipulation of blending, and laying on 
the colors. It must depend upon the previous skill 
of the pafbter, but with an ordinary knowledge of 
the fundamental rules of art, success will attend 
his efforts, especially if he constantly keep in re- 
membrance the effect of artificial light as before ob- 
served, that intense colors do not appear too glaring 
when the objects are magnified on the screen, but 
that any defect of /brm, or error of drawing or 
perspective becomes proportionably magnified.—^ 
The subject of moveable sliders is too varied to 
admit of explanation hastily, we shall, therefore, 
devote a paper another time to them. ^ 
COmtinued on page 223, J 

METEOROLOGY. 

ANCIENT HISTORY OF THE SCIENCE, 

By the Senior Secretary to the Meteorological Society. 

The early history of meteorology is involved in 
much obscurity and uncertainty. The first culti- 
vators of this important science did not arrive at 
the true cause of those interesting phenomena tc 
which they were eye-witnesses ; consequently they 
made but little progress, partly from their igno- 
rance of astronomy, and partly from the want of in- 
struments necessary to make observations. Among 
the most ancient promoters of the study of meteor- 
ology, we find Theophrastus, a celebrated botanist 
and physician, who collected all the popular prog- 
nostics of the changes of the weather that were 
current in his day ; to which he prefixed the most- 
ancient ones that are to be found in the BVale : the 
whole of which AratCis put into Greek hexameter 
verse in his Diasema.” iThese Virgil expressed 
in the most elegant language in his Georgies.” 
Lucretius copied many of th^m into his felebrated 
book, **De Rerum Natura. ’’^Aristotle, Plautus, 
Seneca, and Lucan, also, accurately took notice of, 
dnd recorded atmospheric phenomena. Thus we 
find bo(ih Greeks and Romans handing down these 
popular opinions. More modern philosophers have 
written commentations on all these authors, and ex- 
patiated largely upon them in copious notes, and 
varied illustrations. Still meteorology made no 
progress as a science. The object of their observa- 
tions was to enable them to predict, with greater . 
certainty, the future changes of the weather ^jn- 
deed this is the^moat useful purpose to which 
meteorology can be applied ; but we do qot pos- 
sess, even at the present time, sufiScient data to do 
this with any degree of certainty. Shepherds, hus- 
bandmen, mariners, and others, whose employmenC 
k«fpt them almost constantly in the open air, and 
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vbo jMid made themeeWes^ familiar with the most 
prognostications the ancient philosophers 
just rlbrred to, could foretel with greater certainty 
what 8^ of weather was coming, than their most 
sgientific^ philosophers and meteorologists: hence 
they formed a sort of intermediate code of prognos- 
ticating rules, founded partly on the ancient tradi- 
tions, and partly^ on experience. We Und, too, 
numerous little sayings, proverbial adages, and 
quaint expressions respecting the weather, which 
have been handed down from ttie remotest antiquity ; 
but nyiny of which, from a departure from the an- 
cient writers, and from repeated introduction of 
new adages, afrefa lapse of a few centuries, lost 
their force and dwindled into mere absurdities. 

Thg ancient writers, the authors, or collectors of 
those adages #7hich had reference to the changes of 
the weather, founded their prognostics upon their 
imperfect notions of astronomy. ?he periods of 
the heavenly bodies Vere made use of to^ measure 
the parts of the year, and their regular returns were 
accurately compared with the periodical returns of 
terrestrial phenomena, and used to designate the 
year, the months, the days, the hours, and the sea- 
sons. Ephemerides, calendars, and almanacs, of all 
kinds, began to be constructed for the purpose of 
determining the several 8eason84>f the occupation of 
the husbandman in each ; hence we find, in all the 
ancient works, on this subject, numerous asfrono- 
mical allusions, and references to the great antiquity 
of the co:?atellationa, all of which bear testimony to 
the importance attached to this science, if at that 
time it could be justly so termed by our forefathers. 
Their agricultural occupations were regulated by the 
rising and settingujf the constellations of the zodiac, 
and others, that were very conspicuous in the 
heavenly vault ; they then compared these daily 
phenomena with the arrival of birds, the flowering 
of plants, and other natural phenomena, and thus 
laid the foundation of the ancient rustic calendars. 
\%'gil alludes in the commencement of, and indeed 
throughout his ** Georgies,’’ to the celestial signs of 
the seasons. He says 

quo sidero (errant 

Vertcre, Moccenas, ulmisque adjungere vites convenlat.** 

** Under what star we may prepare tlie ground. 

And when to elms the grope vines may be bound.*' 

And to the sailor he says : — 

** Navita turn stellis, numeroset nombia fecit, 

Pleiades, Hyades, claramaqao Lycaonis Arcton.” 

** The sftlors quartered heaven, and found a name 
For every fixed and every wumlunng star. 

The Pleiads, Hyads, and the NoriJiern Car." — Dryden. 

Tliese observations must have been a source of 
amusement^and advan^**^, botli to the shepherds, 
the husbandmen, and the mariners of old ; who, 
being constantly exposed to the heavens, in a fine 
climate, and beneath an almost perpetually serene 
sky, had innumerable opportunities of watchiii|; the 
various changes of the length of the days, the pro- 
gress of the seasons, and the atmospheric phenomena 
connected with them. The science of the celestial 
signs is ascribed by Cicero to the Assyrians and the 
Babylonians. Other writers ascribe it to the Indians 
and the Egyptians. Of th|^, however, we are not 
satbfactorily informed, but we have seen that it was 
earnestly cultivated both ih Greece qpd Rome, at a 
very early period. Steering vessels by the stars is 
among the earliest recorded facts in the history of 
^vigation ; so is the planting, sowing, and gather- 
ing-b the fruits of the earth by the stars, among 
the earliest records of agriculture. The ancient 


mariner had his fixed index of the Northern Pole— 
the “ Tyrian Cynosure:" he watched for the "rainy 
Hyades, the stormy Orion, and the signum pluviale 
capellse." He knew by the rising of the " Pleiades,'* 
when the seas would be open for sailing; he guarded 
against the coming storm by the setting of the 
" Arcturus," and rising oi the " Hoedi." He 
knew the hour of the day by the altitude of the 
sun, and he kept the vgatches of the night by looking 
well to the position of " Ursa Major." hus- 
bandman, too, marked the different seasons by the 
overflowing of the Nile ; for " Sirius, or the *Dpg 
Star," admonished him of its approach : by the 
setting of " Pisees," and the return of the swa^ow, 
he marked his season of spring. In short, every 
rustic occupation had its admonitory sign, and the 
husbandman regulated his labors for every month 
in the year by the signs of the zodiac. The shep- 
herd was equally dependent on the movements of 
the heavenly bodies. He had his ** Pascal," 
" Aries," and his star of " Arcady." He unfolded 
his flock with the morning ray of " Phosphorus,*' 
and watched at eventide for the " star that bids the 
shephdrd fold." 

FOSSIL INFUSORIA. 

C Extracted fr(m the Yearly Address of t1^ PresidevU qf the 
^ Geological Society. J 

" The council have adjudged the Wollaston medal 
for the present year to ^fessor Ehrenberg, for 
his discoveries respecting fossil infusoria and other 
microscopic objects contained in the materials of 
the earth’s strata. We all recollect the astonish- 
ment with which, nearly three years ago, we received 
the assertion, that large masses of rock, and even 
whole strata, were composed of the remains of micro- 
scopic animals. This a.ssertion, made at that time 
by Professor Ehrenberg, has now not only been 
fully confirmed and very greatly extended by him, 
but it has assumed the character of one of the most 
important and striking geological truths which have 
been brought to light in our time : for the connec- 
tion of the present state of the earth with its con- 
dition at former periods of its history, a problem, 
now always present to the mind of tlie philosophical 
geologist, receives new and unexpected illustration 
from these researches. Of about eighty species of 
fossil infusoria which have been discovered in various 
strata, almost the half are species which still exist 
in the waters ; and thus these forms of life, so long 
overlooked as invisible specks of brute matter, have 
a constancy and durability through the revolutions 
of the earth’s rjirface which is denied to animals of 
a snore conspicuous size and organization. Again, 
we are so accustomed to receive new confirmations 
of our well-established geological doctrines, that 
t&e occurrence of such an event produces in ns little 
surprise; but if this were nut so, we could not avoid 
being struck with one feature of Professor Ehren- 
berg’s discoveries ; — that while the microscopic 
contents of the more recent strata are all fresh-water 
infusoria, those of the chalk are bodies, (Peridi* 
nsum, Xanihidium, F^icoidesJ which must, or at 
least can, live in the waters of the ocean. Nor has 
Professor Ehrenberg been content with examining 
the rocks in which these objects occur. During the 
last two years he has been pursuing a highly in- 
teresting series of resAirches with the view of ascer- 
taining in what manner these vast masses of minute 
animals can have been accumulated. And the re- 
sidt of his inquiries is, that these creatures exist at 
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present iu such abundsncey under favorable circum* 
Htanves, that the difficulty disappears. In the 
Public Garden at BerliA he found that workmen 
were employed for several days in removing in wheel- 
barrows masses of fossil infusoria. He produced 
from the living animals, in masses so large as to be 
expressed in poundy, tripoli, and polishing slate, 
similar to the rocks from which he had originally 
obtained the remains of suc^ animals ; and he de- 
clares that a small rise in the price of tripoli would 
make it worth while to manufacture it from the 
livii^ animals as an article of commerce. These 
results are only curious ; but his speculations, 
founded upon these and similar facts, with respect 
to the formation of such rocks, for example, polish- 
ing slate, the siliceous paste, called kieMelffuAr, 
and the layers of flint in chalk, are replete with 
geological institction. 

** As the discoveries of Professor Ehrenberg are 
thus full of interest for the geological speculator, 
so have they been the result, not of any fortunate 
chance, but of great attainments, knowledge, and 
labor. The author of them had made that most 
obscure and difficult portion of natural histofy, the 
infusorial animals, his study for many years ; had 
travelled to the shores of the Mediterranean and 
the Red Sea in order to observe them ; and had 
published a work far eclipsing anything which had 
previously appeared upon the subject. It was |o 
consequence of his being thus prepared, that when 
his attention was called to the subject of fossil in- 
fusoria, (which was done in June, 1836, by M. 
Fischer,) he was able to produce not loose analogies 
and insecure conjectures, but a clear determination 
of many species, many of them already familiar to 
him, though hardly ever seen perhaps by any other 
eye. The animals, (for he has proved them to be 
animals, and not, as others had deemed them, plants) 
consist, in the greater number of examples, of a 
staff-like siliceous case, with a number of transverse 
' markings; and these cases appear in many instances 
to make up vast masses by mere accumulation 
without any change. Whole rocks are composed 
of these minute cuirasses of crystal heaped together, 
professor Ehrenberg himself has ezsmiiflsd the 
microscopic products of fifteen localities, and is 
still employed in extending his researches ; and we 
already see researches of the same kind undertaken 
by others, to sudh an extent, as to show us that this 
new path of investigation will exercise a powerful 
influence upon the pursuits of geologists. 

** It may be farther added, that even since the 
council adjudged this medal. Professor Ehrenberg 
has announced to the Royal Academy of Sciences, 
of Berlin, new discoveries ; particularly his obser- 
vations on the organic structure of chalk ; on the 
fresh-water infusoria found near Newcastle and 
Edinburgh, and on the marine animalcules observed 
near Dublin and Gravesend ; and, what cannot but 
give rise to carious reflection, an account of meteoric 
vofcr which fell from the sky, in Courland, in 1686, 
and was found to be composed of confervse and 
infusoria.*’* * 

* Convsrvn are cnread-like OowerlsH* plants. Infusoria 
are miaute anlnalculv, such as are found in solutions.— £o. 


REVIEW. 

Natural Philoeopky, (Lowe t^f^aiter and Motion J 
by W. if R, CAambere, EdinburgA. 

Thb little treatises now publishing under the title 
I- of Chambers's Educat^sl Course, ” promise to 


I effect an important revol|Ltion in the school education 
' of the country ; they ar^ not however mojfi dcf- 
matical school books, nor yet are they onj^ appli- 
cable to the young, but may rather be ctnisidered 
weU digested hand books of literature and sciriicie, 
useful as a reference, and as a guide to all persons, 
giving in plain language the most valuable truths. 
Several subjects have been already published on 
history, natural philosophy, &6'.; with the latter 
subjects only we have now to do, and have chosen 
to justify and illustrate oar opinion by that on the 
** Laws of Matter and Motion,’’ for it is upon these 
that all the arrangements of material substances, 
cauAs of phenomena, and working of nature's 
'changes depend. 

The authors have in this little treatise considered 
matter in all its properties, relations, ^d varieties ; 
its laws while at rest, and when In motion ; in its 
various attractions and its repulsions ; tho gravity 
of some kinds, the imponderable nature of others ; 
on actio^ and re-action ; the composition and re- 
solution of forces. Thus the whple together con- 
tains the more valuable elements of the mechanical 
and the chemical sciences explained briefly, and 
yet fully; clearly, and yet scientifically. The 
following is on the destruction of matter 

Particles of matter are never destroyed or 
lost, although they may disappear from our im- 
mediate observation. Under oartain circumstances 
the particles may be again collected into a body 
without change of form. Mercury, wgrer, and 
many other substances, may be converted into 
vapor, or distilled into close vessels, without any 
of their particles being lost. In such cases, there 
is no decomposition of the substr.ices, but only a 
change of form by the heat ; and hence the mer- 
cury and water assume their original state again 
on cooling. 

'' When bodies suffer decomposition or decay, 
their elementary particles, in like manner, are 
neither destroyed nor lost, but only enter into 
arrangements, or combinations with other bodies. 
When a piece of wood is heated in a close vessel, 
such as a retort, we obtain water, an acid, several 
kinds of gas, and there remains a black, porous 
substance, called charcoal. The wood is thus de- 
composed or destroyed, and its particles take a nqw 
arrangement, and assume new forms ; but that 
nothing is lost, is proved by the fact, that if the 
water, acid, gasses, and charcoal, be collected and 
weighed, they will found exactly as heivy as the 
wood was, before distillation. In the same manner, 
the substance of the coal burnt in our flres is not 
annihilated; it is only disnersed in the form of 
smoke, or particles of culm, and asl^a or dust. 
Bones, flesh, or any animal substance, may in the 
manner be made to assume new forms, without 
losing a particle of the matter which they originally 
contained. The decay of animal or vegetable bodies 
in the open air, or in the open ground, is only a 
process by which the particles of which they were 
composed, change their places, and assume new 
forms. 

** The decay and decomposition of animals and 
vegetables beneath ths^ surface of the earth, fer- 
tillise the soil, which nonrishes the growth of 
plants and othfir vegetables; and these, in their 
turn, form the nutriment of animals. Thus is 
there a perpetual change from death to life, and as 
constant a succession in the forms and places 
which the particles of matter assume. Nothing 
Is lost, and not a particle of matter is strudK out 
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e&iftence. The same matter of which ereiy 
livings mimal and every Vegetable was formed In 
the eaAest ages is still in existence. As nothing 
i^aqnibilatedf so it is probable that nothing has 
b^n addbd, and that we onrselves are composed 
of particles of matter as old as the creation. In 
time, we must in our tarn sufler decomposition, 
as all forms have none before as» and thus resign 
the matter of which we are decomposed to form 
new existences.’’ 

PAPER-MAKING FROM BOG-PEAT. 

At the meeting of the British Association, in 
the year 1835, Mr. Mallet enumerated the follow- 
ing experiments to obtain a cheap and yet good 
substitute for hemp rags, for aflbrding a pulp fit for 
paper-making, which has long been a desideratum 
with the manufacturcK*. Many attempts have been 
made to procure one, but the difficulties of finding 
one such as would suit the required conditions, and 
the duty and cost of the hemp-rags, have induced 
adulteration to a vast extent in the paper manufac- 
ture. Much of the letter-paper now io use owes 
its apparent thickness, and stiff, close texture, to an 
intimate admixture of the pulp;or vegetable fibres 
with a cream of plaster of Paris or whiting. Brown 
paper is adulterated with ground clay, anu, for 
similar purposes, currier’s shavings, chopped wool 
and hair cotton-flyings, thistle-down, and other 
similar materials, have been occasionally tried : but 
from none of them has good paper ever been made ; 
and amongst the many experiments that have been 
attempted with tl^^m, being the only one that has 
been brought into successful use, is that of the 
manufacture of paper from straw, which answers 
tolerably for some purposes, though not for writing 
on, and is now made in some few places very ex- 
tensively. 

iUnder these circumstances, it appeared probable 
that nature might afford some vegetable fibres, of a 
texture sufficiently fine for making paper, and which 
had never undergone any manufacturing process ; 
and on looking around, the con/errm of fresh- 
waters, and also certain varieties of turfs or peats, 
suggested themselves. The former wes soon found 
too fragile, and its structure unfit to resist the ac- 
tion of the bleaching re-agents. 

It is generally known that a peat-bog, and espe- 
cially thoslS of Ireland, consists of various strata, 
varying in density and other properties in propor- 
tion to their depth. The top surface of the bug is 
usually covered with living plants, chiefly mosses, 
heaths, ancicertain ao’ otic or paludose plants ; im- 
mediately beneath this lies a stratum varying from 
only two or three inches to four or five feet, ac- 
cording to the state of drainage of the bog, ^of a 
spongy, reddish-brown, fibrous substance, consist- 
ing of the remains of vegetables, similar usually to 
those living on its surface, in the first stage of de- 
composition. 

The chemical state of this stratum is nearly that 
of some of the papyri found in moist places in Her- 
culaneum ; that is to say, having long been exposed 
to the<action of water, at nearly a mean tempera- 
ture, the vegetable juices have nearly 'all been con- 
verted into ulmin-geine, or impure extractive mat- 
ter, and the fibres remain nearly untouched, to- 
gether, probably* with some of the essential oils of 
the original plants. It, therefore, seemed that, if 
these fibres, which were apparently sufficiently fine 
for the purpose, could be separated** from their 


coloring matters, the object would be nearly, if not 
entirely attained ; to this, therefore, attention was 
direct^, and was attended with success. It is unne- 
cessary here to enter into any detail of experiments, 
or into any elaborate disquisition as to the princi- 
ples concerned, in making a white pulp from this 
material, either as regards the manufacturer or the 
pure chemist ; presuming these to be already un- 
derstood, the process may be briefly stated as fol- 
lows 

The proper description of turf being selected, is 
soaked in cold water until all its parts are softened, 
and, to a certain extent, disintegrated ; it is )heii 
bruised in a suibible engine, in cold water, which is 
continually agitated and renewed, so that all pul- 
verulent matter (or new dust while the turf is dry), 
may be washed off. The so far closed fibres are 
then partially dried by strong pressure, in hair 
bags, under the hydraulic press, or by other suita- 
ble means, and then by suitable sieves and winnow- 
ing ; all roots, sticks, or other gross matter incapa- 
ble of being bleached, are removed. The fine, uni- 
form, orown fibres, or rather minute stems, leaves, 
&c. &c., are then placed in proper vats, and di- 
gested in the cold ; that is, at ordinary tempera- 
tures, with a very dilute solution of caustic, potass, 
or soda ; preferring that made from what is called, 
inucommerce, ** black potash." 

After some time, nearly the whole of the geine 
and other extractive matter is removed, in combina- 
tion with the alkali. The fibres are again pressed 
dry, or nearly so, from the digesting liquor, and 
are now found to be of a dark fawn color, in place 
of their former deep red brown. They are next 
transferred into an exceedingly dilute sulphuric 
acid, containing not more than fifty grains of acid 
of commerce to the quart of water. They remain 
In this at the common temperature for some time, 
generally about four hours, bnt varying with the , 
kind of turf; this separates the iron and earthy 
matters from the fibre, and carries off the adhering 
portions of potass and of ammonia, if any exist in 
the turf, which is occasionally the case. The fibres 
are now wi shed with pure cold water, until they 
cease to give any acid re-action, and arc finally 
pressed nearly dry, and immersed in a dilute solu- 
tion of chloride of lime ; in this they remain at com- 
mon temperature until sufficiently white for the 
purpose of the paper-maker, and, on being removed, 
will generally be found fine enough, as to fibre, for 
immediate manufacture ; but, if not, are to be re- 
duced by the ordinary rag-engine, or other, suitable 
machinery. 

By this process it is calculated that aoout eighteen 
pounds weight of pu^ white, fine pulp, may be 
procured from 100 weight of the raw or the native 
turf. 

Returning now to the solution of the potass, 
which has carried off the geine, &c., and which is 
chiefly, in fact, a geinate of potass ; it is treated 
with dilute sulphuric acid, slightly in excess, and 
filtered through a calico or linen cloth. The pot- 
ass is taken up by the acid, and the geine and ex- 
tractive matter precipitate, and are collected on the 
filter, from which, being removed, they are dried 
by a steam or water-bath, and become a valuable 
pigment. 3 

Vandyke brown has long been known to painters 
in both oil and water colors. This is it, in fact, in ita 
purest form ; it it an extremely rich, glowing color, 
and valuable for its permipience, os scarcely any 
agent ordinarily met with is capable of affecting it* 
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When once perfecUy dried, it beoomes insolute 
Id water, and, therefore, is not in the least deliqne- 
icent, but it la still soluble in alkalies ; thus, pos- 
aessitig two properties eminehtly fitting it for the 
uses of the paper-stainer and scene-painter, dte. dec. 
It is perfectly miscible with gum, mucil^esi and 
with oils. * 

The liquid from which this color or bistre has 
been separated now containi Tarlous sulphates in 
solution, chiefly of iron, Hme, and alumina; but 
the^ajor part, sulphate Of potass, or soda, whidi- 
erer has been employed ; if the former, Glauber’s 
salt may be madq from it, and if the latter, alum, 
as Knattera of commerce. ' The quantity of alkali 
used is small in proportion to the amount of fluid ; 
but if the operations were very extensive, this 
economical use of them should be attended to. 

After the fibre baa been some time digested in 
the solution of chloride of lime, in most cases a 
resinous-looking matter floats upon the surface of 
the fluid in a very minute quantity. This, when a 
large quantity is operated on, may, by careful ma- 
nagement, be collected, and is found to be a<specieB 
of artificial camphor, mixed with some gum resin, 
and probably an essential oil. This substance, or 
mixture of substances, possesses some singular 
cliaracters : it would seem probable that the arti- 
ficial camphor is produced by the action of some 
fine chlorine upon turpentine, existing in minute 
quantity in the turf; and it is a curious subject for 
reflection, that diemistry should thus, as it were, 
recall into existence and decompose the turpentine 
existing in, and produced by treea or plants which 
have, for hundreu of years, ceased to have life, or 
to exist as vegetables. As the properties, so far as 
tliey have been ascertained, of thia singular snb- 
atance are purely chemical, it ia unnecessary here to 
detail them. It is not to be procured from every 
specimen of red or surface turf. 

Some specimens of turf have been met with, unfit, 
however, for paper-making, from which it would 
appear to be profitable to manufacture bistre and 
ammonia, from the very appreciable quantity of the 
latter they contain. ^ 

' This fibrous red surfaee turf, when dry, is ex- 
tremely tough, and ii proposed being also applied 
as a substitute for mill'boards, or board-paper, for 
the use of engineers, &c. It is capable, when dry, 
of- immense compression by the hydraulic press ;— 
and as the fibres naturally lie nearly all in one plane, 
they thus arrange themselves, so as to give great 
toughness 'and' fieiibility to a plate of it when com- 
pressed. Aeoordingly, suitable ma|pes of thii turf 
are placed in a strong cast-iron, or other vessel, 
and the air exhausted ; thejpsel is then filled with 
a mixture of dilute eoi^stion^^lne and molasses, at 
a boiling heat, .which {ftl|u #,t^ pores of the tuff.# 
The masses luip theu wliUe hot, and ex- 

posed to powerful, pr^uiw in a hpt.press, in a 
similar way to hpupnssting psperi which reduces 
them to the required thickness, that of the oi^nal 
mapa having been previously properly reguteted. 
The'idates formed are found, when cold, to be 
bard, tough, and fiextble, and will answer idmost 
every purpose of mill-board. They are nb^ Injured 
by high-presaure , steam. Many other subatuices 
may be used, according to circamstoncCs, for filling 
the pores, previous to pressuA— as fat, oils, boiling 
coal-tar, wax, &c. &c. 

It is worthy of remark, that the substance pro- 


posed bemg used foralf the above processesjilatltc 
wont turf for burning ; %o that die materia^ which 
is worst, and nearlv valueless as fuel, is ^e best 
and moat valuable, bgr a fortunate coineidence, for 
manufocturerf. If,4]^arefore, as there Is^asbn to 
belieye, the lower iteata of turf can, by ceitain 
modes of charring, , be jhi|^ a valuable fuel, and the 
upper and mom fnccnt stenfo used for the pur- 
poses of the v|i|lous miifitd^res above adverted 
to, there is atr^|[ groUM M^pe that, at a future 
period, the bogs ltelsaifi,',^tcad of being oon- 
templated, as hitherto, as a hjict and stain ujfon her 
fair and fertile champaigi^jM^ be looked upon as 
one of the centres of her ^dstry, and the richest 
sources of her wealth. 

We examined specimens of the pulp, drMbed 
as being yielded from peat, at the raft of eightoeen 
per cent, and have no hesitation in aaying that it 
appeared to be white, pure, and perfectly suited to 
the maiffacture of paper. 

With respect to the bistre color, we were assured, 
by a very competent judge, that he considered it 
quite eligible for the use of the artist, the house- 
painter, and the paper-stainer. He also spoke 
favorably *of the mill-boards, formed by the opera- 
tion described; apd had no doubt but that the 
other products from the combinations employed, 
8uch»as alum, Glauber's salt, ^^tificial camphor and 
ammonia, would fully answer the purposes of com- 
merce. 

Ireland, we believe, is bleited with two millions 
of acres of bog (of which 1,300,000 are susceptible 
of drainage and cultivation*) ; and if it should be 
convertible into so many usefqji. articles of con- 
sumption, how prodigioua roust be the sources of 
employment and improvement which it will open 
to the view of the statesman and philanthropist. 

* Accordini to ParliamentaTy returns : the greatest depth 
forty-five feet; and the average depth twenty-eight feet. 


QUERIES. 

23— Animal heat, whence Is the origin of it ? Jlmttered on 
pare 75. 

S^How may shells be best cleaned ? See page 95. 

25— How are fossil woods cut and ground, so as to be fit 
iDicroscouic objects f Jntwered on page 56 

fig—Wbevt can fossil animalcules be purchased ? 0/ flfr. 
Pritchett, in Fleet Street. 

27— Why does a fine needle float upon water f Antwered 
on page 56. 

28— Why does the wick of a floating chambeiglamp always 
go to the Bide of the vcgeel of oil in which ills burning ? An- 
iufered on page 56. 

29— How are the fantoceini figures made and managed P 
Anneeredonpageill. 

80— How ia toe canvass, used by oil painters, prepSNd P 
Antwered on page 12S. e 

31— How art ihe leads for ever- pointed ptoeils made? 
Antwered on page 123. 

32— Why does rotten wood give light In toe dark P" See 
page 7% 

foA-MThat occasions toe slpging (h it is ealled) of « tea 
kettle before IwUing ? Antwered on page 72. 

34— What occasiona the rumbltnl noise We heat when hot 
iron it plunged into water/ov stoam into a eold vessel P 
Antwered on page 72. 

35— In one of Mr. CbUde*s dlasolvlm views inew appears 
to fall— bow fs It managed t AmHirtdoni^ 271. 

86-Wh|rUit that certain, pnefij^ lakes; ahd riven, never 

Antwetodonpai^\9handnm^ v ^ a ^ 

38-Wliat is^toe «auM oTnailtoi^f Antwered on 
P^e7% 

S»-Why U the miitoow A ring, aa^ npi a elrcular disc ? 
AntweNdonpage7%. jZ: 

40-^How are solar and halos, produced P See 
page 






Among the admirable Automata, which were once into action the iqgtive machinery. The figure of 

exhibited at Bullock's Museum, and many years • the conjuror moved its head, appeared to ponder 
afterwards at Leicester Square, was oi^e which for a moment on the answer to be given, waved his 

attracted more than ordinary attention, and which wand, and struck it against the small folding doors 

was thought to have been one of the most complex above him. These immediately flew open, and 

of those wonderful machines, yet none of them was displayed, on a tablet within, the proper answer. — 

80 simple in its moving powers. The Automaton In a short time the doors closed again, and the lower 

alluded to was The Conjuror. The machine repre- drawer was projected forwards, ready for the card 

sented a cabinet : at the bottom of this was a drawer, that had been placed there to be removed, and 

into which a card could be placed. In the upper another substitute. 

paft of the cabinet was a pair of folding doors ; and The whole of the motions here are of obvious 
before it, at some distance, stood the figure of the character ; the heads and arms of the figure, the 

conjuror, with a long white wand in his hand, and opening and closiag of the doors, involves no very 

dressed in appropriate costume. The spectator had great complexity of wheel- work. The answers to 

presented to him eight very thick cards, each with the questions are given by means of magnetism in 

a particular question upon it ; he was directed to the simplest manner, and will be easily understooi^ 

choose one of the questions for soli^tion to put into by the following description of the apparatus above 

the drawer below, and then to close it. j^his put represented, which has been called the * 
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MAGNETIC CONJURING BOX. 

One of the two figures in our cut represents this 
box closed, and in use : it is to be supposed that 
the five of diamonds has been planed in the drawer 
seen at the lower part of the box, and that the 
folding doors have flown open, and shown within 
them a corresponding card. The other view dis- 
plays the same box in section,* the slides next the 
eye being removed. On the lower part, just above 
where the drawer slides in, will be seen a magnet, 
suspencied and moveable round it. This carries 
with it the wire, which is seen running upwards 
througli the box, and which bears upon it an eight- 
sided prism or drum, each side of which corresponds 
with the loose cards which are to be put into the 
drawer, or else answers to any questions which may 
be written upon them. The eight cards, represented 
as squares in the engraving, have a magnetic needle 
passing through tliem, each in a different direction, 
and which is concealed by the paper covering them. 
When one of these is put within the drawer, and 
that closed, it will he brought beneath the revolting 
magnet in the box itself, and the latter magnet, 
being alone capable of motion, will range itself 
parallel to the fixed one in the card, consequently 
will draw round with it the drum or prism, which 
is fixed to the centre wire above, and according to 
the position of the magnet below so it will offer one' 
or other of its sides to the folding doors, with the 
answer looked for. 

The letter N in the figure indicates the north 
))ole of the magnets within the cards. 


THE AELLOPODES. 

. One or two exhibitions lately in London, of carriages 
to be propelled by human means, have renewed a 
subject which in the time of the velocipedes engrossed 
'Universal attention. The projectors of many of these 
schemes unfortunately set to work with less knowledge 
than zeal-— not calculating before hand, by strict 
mathematical principles, the result of their in- 
ventions, and forgetting that it is not those schemes 
tlfat look prettiest on paper, nor even ^ the most 
effective models either, that in practice are found 
best to succeed. Pseudo-mechanics too often forget 
that they cannot make power ; all they can do is to 
apply to the best purpose the force given them, by, 
in the first place, generating as much as possible 
from given materials, and afterwards to lose as 
little as possible of it by friction ; that is, by the 
weight, the bearings, and the complexity of their 
machinery, as the ultimate application of that forced 
will allow. 

We are led to these remarks oy a most ridiculous 
machine, now exhibiting in London, called ** The * 
Aellopodes,*’ the invention of a Mr. Revis, of 
Cambridge, who is so sanguine respecting its 
excellence as to suppose that it may be used with 
advantage for cross country posts, and afford a 
saving to the Post Office of ;£^60,000 per annum. 
The machine consists of two wheels of about six 
tfoet diameter, fixed upon an axletree, bearing four 
cranks, with a smaller guide wheel, some feet in 
front. The motive power is a man’s weight, work- 
ing upon two treddles, (three or/our treddles in the 
machine,) which are connected with the cranks on 
the axletree, by means of bent levers passing to the 
back of the carriage. The whole machine is twelve 
feet long, weighs, if we jinderstand rightly, about 

' I i cwt., and costs £30 in its construction. The 
man who works it remains in a standing position, 


t 


holding a handle connectec(^ with the guide whee^n 
front, and treading alterniftely upon two of^a 
treddles ; the motion given to them is communicated 
by the bent levers to the cranks, and thence to the 
larger wheels, the friction of which on the ^ouiid 
causes the locomotion of the whole. 

Mr. Revis says — “ tliat this carriage will go thirty 
miles an hour,” and perhaps upon d floor it may do 
so readily; yet to accomplish even twenty miles 
upon the smoothest roads, must require the mgst 
toilsome and unremitted exertion — what will neces- 
sarily be the effect when upon one which is rough 
or muddy, where the friction will b(»> four, or more, 
times greater ? If such impediments to motion are 
found with an unloaded carriage, as it is evident 
with the increase of them whenever tljLe carriage 
may be loaded with 2 or 3 cwt. of letters and 
newspapers, show% how little available the aello- 
poJes are likely to be to any useffil purpose, especi- 
ally as on hilly ground the inventor himself docs not 
expect it will pass over. Added to which, its ex- 
pense of manufacture is great — its size exceedingly 
cumbrous — and its weight too much. When in 
motion producing such a rattling of iron -work as to 
be in the highest degree disagreeable, and to those 
travelling the same roiri by horse conveyance dan- 
gerous.^ Besides which, the motion (which is 
similar to ascending a very stefip staircase, with 
steps eighteen inches high) is so laborious, that we 
believe it impossible fur the most powerful m/..) long 
to sustain it. The intense labor, indeed, at the 
treadmill shows such exertion, long continued, to 
be beyond human strength, and in the instance of 
this machine to go at a speed of^^khiity miles an 
hour, as each step propels it eighteen feet, the 
driver must take 8,800 such tremendous steps in 
that time, lifting up bis body each step, eighteen 
inches, and altogether within one hour to a perpen- 
dicular height of two miles and a half. 

MATERIALS USED FOR PAPER. 

It was long after the art of writing was first in- 
vented, that mankind employed any substance analo- 
gous to our paper. Tables of stone, of metal, or 
of wood, served to register the most important^- 
events or laws — the letters being engraven upon 
them with sharp instruments. Many examples yet 
remain of this, particularly the Egyptian Uerogly- 
phics, the Persepolithh cylinders, and the Baby- 
lonish bricks — engraven, indeed, with a language 
now unknown. Tablets, coated with wax, probably 
succeeded, for they are alluded to very frequently 
by the Roman writers. It musl have been, how- 
ever, at a much earlier period than the foundation 
the Roman empire, that real paper was made by 
the Egyptians from the papyrus (a reed growing in 
the Nile), as their mummies, even from the most 
ancient period, have often had preserved with them 
rolls of the papyrus paper, graven with emblematic 
characters. Tnis was the material employed by 
Virgil, Horace, Ovid, and other of the Roman poets, 
to write their important works upon ; and, during 
this Augustian age, the quantity of papyrus peper 
imported from ^ypt, yielded a large profit to the 
manufacturers. So great, indeed, at one time, was 
the consumption, tliat the demand became greater 
than the supply, and parchment was invented in 
Pergamoa, Asia Minor, to supply the deficiency. — 
This was about two centuries before the Christian 
mra. It afterwards totally superseded the use of 
papyrus paper, and remained, throughout Europet 
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^ for many ages the sole %naterial for writing upon 
yekJts establishment a% such was very slow. Even 
dowii; to the seventh century papyrus was, more or 
less, employed. As a proof of its extensive use at 
•one period, it may be mentioned, that there are in 
the museum of Naples, 1800 MSS. written on this 
material, which were all dug out of the lava that 
entombed the gity of Herculaneum, though but a 
small part of the city is yet excavated. The sup- 
ply of parchment was, at some periods, so scanty, 
that the monks obliterated the writings of more 
antfieiit authors in order that they might themselves 
use the sheets g second time. Cotton paper suc- 
ceeded, which useful article was far superior to auy 
former material. It is supposed to have been first 
made in the tenth century, though the exact date 
is doubtfuf. Pliny, Livy, and others, mention Ubri 
linteat or linen books ; these vgire woven linen, 
painted after the manner of oil- cloth. 

Doubtful, however, of the time of intiuduction of 
cotton paper, M. Mierman, in the year 1762, of- 
fered a reward for the discovery of the most ancient 
manuscript written upon it. 'i'he documents pro- 
duced in consequence, induced him to fix the in- 
troduction of cotton or linen pkper lo about the 
year 1270, and other docuipents since discovered 
carry the manufacture at least fifty years earlier. 

Mobile this was^doing in Europe, China using 
bamboo for the same purpose. Tartary was learn- 
ing tltg art from them, and the Arabs b inging it 
still more wcstwardly — the latter nation using linen, 
and the Tartais cotton, instead of the bamboo of the 
('binese. 

England war^moiigst the last European countries 
in which paper was introduced, it not having, in 
getu'ral, been used here till so late as the beginning 
of the fourteenth century, and it is only 150 years 
since writing paper became an article of home 
riMiiufacturc. Now we arc not only independent of 
^foreign nations for a supply, but export it to a con- 
siderable amount. In the year 1836 nearly five 
millions of reams of paper were made in this king- 
dom. 

Writing and Printing Papers . — In the manu- 
facture of these, England excels her contineutal 
•neighbours. They are whiter, thicker, smoother, 
and bear a better face : but it is to be feared, that, 
in durability, the present paper is very far inferior 
to thatgnade here in former periods, or at the pre- 
sent time in Germany and Fnnce. The laid papers, 
particularly foolscap and the thicker kinds, used for 
account books, is mostly made, in sheets of regular 
sizes, by hand, and^f white linen rugs only. It is, 
therefore, firm, rC'feular in texture, and preserves 
well its color. The papers used for printing vary 
much in these qualifications. They arc made almof^ 
entirely by machines in sheets of miles •even in 
length, which extraordinary sheets are afterwards 
cut up to the requisite sizes. Flax and cotton mgs, 
both white and colored — the refuse of cotton fac- 
tories, hemp, and paper formerly used, and many 
other similar substances, are iwade available in the 
making of this class paper, and as may be expected 
grgat variation of quality is the result. The sizes 
of the sheets vary considerably, ivid are known by 
the names of pot, foolscap, post, demy, royal, 
double crown, &c. 

TUsue Paper . — The principal consumption of 
tissue paper is in the Potteries, the designs fr.r the 
various articles being printed 6rst upon it, and then 
transferred to the half-baked clajk. The English 
tisbue paper is infinitely preferable to that made by 
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any other nation, for its suppleness, strength, and 
regularity of texture. It is all machine paper, and 
is made only of two sizes, called tissue and double 
tissue. 

Plate Paper . — This is made of a thick substance, 
and is left unsized that it may better take the im- 
pression of those fine lines which constitute the 
beauty of engravings. The English paper is good, 
when compared to the German, but is excelled by 
the French, particularly that used for large engrav 
ings. The desiderata looked for is to keep its 
color, to be strong when dry, and pliabl^ when 
moderately wet — several sizes are manufactured 
bearing the same names as printing papers. • 

Drawing Papers . — Very great care is requisite 
in the making of this kind of paper, that the sur- 
face may be perfectly smooth, equally sized, and 
that no chemical ingredient be employed which can, 
by possibility, injure the exact tint of color which 
the painter may wash over it. It is requisite, also, 
that a long exposure to light and air shall not turn 
it yellow. It is always made by hand. Its various 
names, dimensions, and average price per sheet, are 
as follows: — in considering which it may be ob- 
served, that drawing papers are made of a thickness 
in proportion to their respective sizes, which is not 
the case with other kinds. 


Demy measures .... 

nt'hes In. 

20 by 15 

Sheet. 

— Or. 2d. 

Medium 

22 

17 

0 3 

Royal 

24 

19 

0 4 

Super Royal 

27 

19 

0 5 

Imperial 

30 

21 

0 6 

Columbier 

34 

23 

0 9 

Atlas 

33 

26 

0 9 

Double Elephant . . 

40 

2G 

1 0 

Antiquarian 

52 

31 

3 C 

Extra Large Ditto. . 

56 

10 

4 6 


ELECTRICITY. 

( Resumed from 1*2. ) 

In the experiments on excitation, (as given on 
pages 3 qpd 10,) three things are to be considered. 

First — How is it that, if the electric fluid is so 
easily excited, its efiects are not always visible ? 

Secondly — How can these various elfects be at- 
tributed to the same cause ? * 

Thirdly — What is the real cause of them, or of 
electrical efiects in general ? 

This last proposition we may now discuss. The 
others will need for their full elucidation the elec- 
trical machine. We refer, therefore, under the 
first and second heads, to the forthcoming chapters 
on electrics and conductors, and electrical attraction 
and repulsion. W^e have now rather to do with 

TUB CAUSE OF EXCITATION. 

It will have been observed, that, wherever we 
have shown friction, there has also been separation 
ot contact ; and upon a strict examination it will be 
ound, that, although the rubbing of two dissimilar 
bodies together may, and does occasion the electric 
fluid to be disturbed, yet it is only when these 
‘lodies are held apart, that each is found to put on 
electrical appearances. We say each, for although 
only one may appear excited, yet it will soon te- 
;ome apparent thatf both are equally affected, though 
.n a difierent manner, as will be explained hereafter. 
Tims, in Fd’. 1 , the brown paper is the one body, 
-d the CO It the other. In A>. 7, the ribbons are » 
vcited by the hand, a%d it is when the hand i| 
drawn away from them that they show themselves 
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electrical ; so also in Ej^. 8, the comb passing over 
the hair must certainly be separated in turn from 
those particular parts it touches in its course alox^, 
and not till then is it seen that those parts are electri- 
cal; and thus in every experiment there is not 
merely friction, but separation of the parts rubbed 
together, where it is not so no electrical appearance 
would be perceived, as is dearly proved by 
THE SULPHUR CONE. 


is described, and may be ijiadc as follows Pro- 
cure a round piece of tin, about ten inches over* 
and have the edge of it^ turned up aboi^ a 
quarter of an inch, so as to be capable of holding 
some of the following mixture, (melted over a fire,) ^ 
one pound of yellow rosin, and two ounces of, wax. 
This being poured into it, and suffered to cool, one 
part of the electrophorus will be complete. Next 
provide a round plate of wood, about half an inch 
thick, and six or seven inches over, which must have 
a smooth edge, and without any sharp points x>r 
angles, cover this with tin foil, and fix a glass rod 
to the middle of it as a handle. This may, alto- 
gether, cost two shillings, and is A really useful 
electrical machine, capable of showing all the funda- 
mental facts of the science. The following cut will,' 
it is hoped, render the description more evident. 



The apparatus figured above is formed from a 
large wine or ale glass. This is cleaned, and o part 
of the outside, as represented, covered with tin foil. 
A wire is twisted round this covered part, and bent 
‘ so as conveniently to hold a pair of pith balls sus- 
pended on very fine wires, or on linen threads. — 
Y^^ithinside the glass is to be poured melted sulphur, 
to about the same height, or a little above the edge 
of the tin foil, and the end of a glass rod, or else of 
. a silk cord, dropped into the sulphur while melted. 

Ear. 23.— Lift up by the glass, or silk handle, the 
sulphur within the conical glass, and, at thr moment 
of separation, the pith balls will diverge, or separate 
from each other. Let the suljihur drop down again 
into the glass, and^this action of the balls will cease. 
Again produce separation of contact, and they will 
again diverge; and thus, for a considerable time, 
the alternate action will be kept up, even indeed for 
days and weeks. 

Ejt. 24. — Take a piece of glass, about five inches 
long by three inches broad — warm it, i^rap tin foil 
all over it, and rub the outside of the tin foil smartly ^ 
with the hand. The glass thus excited, held to the 
cap of Bennett’s gold-leaf electrometer, will not show 
any electrical effect while it remains wrapped in the 
tin foil, but if this be removed, and the glass alone 
be presented, the gold leaves will instantly diverge. 

JRv. 25. — Varnish over one side of a piece of glass 
— when quite dry and hard, scrape off some of the 
varnish with a knife, on to the cap of the electro- 
meter. The electric fluid, rendered apparent by 
the separation of contact between the varnish and 
glass, will be indicated as before, by the divergence 
of the gold leaves. Were it needful to illustrate 
this principle more strongly, the* experiments with 
the Eteetrojiorus and Circular Ruhbm Machine are 
conclusive. 

THE ELKCTROFHOnUS. 

«. Which may truly be c!&lled the cheapest and 
simplest electrical machine* which is of real value. 


Ex. 26. — To excite it, warm and wipe tne glass 
handle, and also the resinous plate. Rub this 
briskly with a warm flannel, and put the vy^ooden 
plate upon it, holding it by the glass handle — touch 
the wooden plate for a moment with the finger, and 
it will be full of the fluid in a disturbed state, not, 
however, apparent until the wocdeTH«plate is lifted 
up, when a spark may be taken from it — put it 
down again, touch it with the finger, and lift the 
plate up again, (first removing the finger,) and a 
second spark may be taken, and so on for a con- 
siderable length of time. 

Ex. 27. — Fasten near to the edge of the upper ' 
plate of the Electrophorus a bent wire, bearing on 
the end of it two suspended pith balls — whenever 
the upper plate is removed from the lower, both 
being excited and touched with the finger, as above 
directed, the pith balls will be violently repelled 
from each other. 

Ex. 28. — If the resinous plate be excited and 
placed upon a glass stand, and two pith balls be sus- 
pended from the rim of it — ^whenever thfj upper 
plate is lifted up, thes6.balls also will diverge, show- 
ing that the lower plate only appears excited, when 
separation of contact ensues. 

THE CIRCULAR RUBBISH MACHINE. 

Consists of a square frame of wood, supported by a 
gquare foot, having a circular rubber or cushion 
stuffed with flannel and covered with leather, which 
is turned by a handle at top. This rubber rests 
upon a plate of glass, about eight inches in diame- 
ter. The under surface of the glass has pasted upon 
it a round piece of tin foil, three or four inches over, 
with two pith balls hanging by fine wires or a thread 
from the centre of it. 

Ex. 29.— Prepare the apparatus by warming tlie 
the glass, and sjpreading a little amalgam on ihe 
cushion — ^tum round the handle, which will produce 
a friction, and excite the glass. In this state there 
will be no appearance of the fluid being disturbed, 
until the cushion be lifted up, when the balls will 
diverge — placing it down again their motion will 
cease, and thus^ they may be alternately moved, bj 
producing and separating contact. 
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Amalgam . — Melt in a ladle half an oudce of zinc. 
\Vhcn melted, add and stir up with it two ounces 
of quicksilver. When cold' pound it with a little 
wax or grease, whct^it will be ht for use » 
(Continued onjage 57.) 

THE RESPIRATION OF ANIMALS AND 
VEGETABLES. 

Tukre is no subject which exhibits the economy of 
nature more beaiRifully than the one under con* 
sideration. It is a curious and interesting fact, that 
those constitiuMits of atmospheric air which are ob- 
noxious to animal life are found to be of the highest 
chnsequence to the preservation of the health and 
li% of vegetables, so on the other hand, that given 
off by growing vegetables is of vital importauce to 
animal existence. 

When an animal is confined in an air-tight vessel 
containing atmospheric air, the oxygen (its vital 
principle) gradually becomes diminished until the 
inclosed air is no longer able to support life. If, 
thin, we examine the contents of the vessel, they 
will be found to be composed chiefly of nitrogen 
and carbonic acid gas. TJiis last mentioned gas, 
togetlier vAth oxygen, are the only ones which con- 
tribute to vegetable existence. It h«*is been provetl 
I hat oxygen is evolved, and carbonic acid gas ab- 
sorbed by vegetables in tlic .sunshine, and vice versa 
in the shadai It is, therefore, important that the 
component parts of the atmosphere should be in 
such proportions that not only animals, but also 
vegetables, may flourish under its influence.^ So 
immense is the consumption of oxygen that an or- 
dinary-sized man consumes 46,000 cubic inches of 
it per day, which is eciuivalent to 125 cubic feet of 
atmospheric air. Were it not for the important 
provisions of nature, which preserves the atmosphere 
unchanged, by replenishing the gases consumed, the 
destruction of all organic life must inevitably ensue. 
Some Curious experiments of Spallanzani show the 
lungs are not the sole organs by whi^ animals re- 
spire. He found that amphibia, deprived of their 
lungs, lived much longer in the open air than others 
ill air destitute of oxygen. It is a remarkable fact 
that a larva, weighing a few grains, will consume 
almost as much oxygen in a given time, as one of 
the amphibia one thousand times its buA.-— w. b. 


[The statements in the above paper are not 
wholly correct as to the gases absorbed and given 
out by vegetation ; they imbibe, perhaps, as much 
oxygen at one time as . they part with at anotlier, 
and decaying plants contaminate the atmosphere in- 
finitely more than purify it, as is proved by growing 
plants in glass cases, were though there may be 
more oxygen by day, and carbonic acid by night, 
yet a general average is maintained. Many tribes 
of plants, also, imbibe nitrogen. Thus it is with 
most of those which have a foetid odour, os the CAe- 
nopudxum olidum^ or Stinking Goose-foot; Sdl of 
the Cabbage tribe ; and particularly the Toads’-tools 
and other Fungi. When in decay, ammonia# sul- 
phuretted, and sometimes phosphuretted, hydrogen, 
is given off in considerable quantities. Thus the 
comparative benefit and injury of '^egetation to the 
atmosphere is a most difficult question to decide. 
We must not either depend so much upon plants 
absorbing the carbonic acid of the air ; almost all 
earthy bodies contain it, and most of them absorb 
it much more rapidly and extensively than is done 
by vegetables. — ed.] 


PARAGUAY TEA. 

The tea tree of Paraguay, called in the country 
yh^a male, is one of tlie most useful trees in Para- 
guay, to which it is nearly peculiar. It is found 
growing spontaneously, intermingled with the other 
native trees, in the fore.sts which cover the banks of 
the rivers, and streams which fall into the Parana 
and Uruguay, jis well as the sources of the rivers 
Ipane and Jejui. The tree is large, and often equals 
in size the common orange tree ,* but in the places 
where the leaf is regularly gathered, it becomes 
stunted, from the limbs being cut every two or three 
years, but not oftener, owing to an opinion that tliis 
time is requisite to season the leaves, which do not ' 
fall off in winter. The trunk is about a foot in dia- 
meter ; the bark is smooth and whitish ; the boughs, 
which spring upwards like those of the laurel, arc 
leafy and tinted. The leaf is elliptic, cuneiform^ 
from 4 to 5 in. long ; thick, glossy, crenated, of a 
dark green above, and paler below. The petiole 
is of a dark red, and half an inch long. Its flowers 
are produced in umbels of thirty \)t forty flowers 
each, with four petals, with the same number of 
stamens. Tlie berry is red, very smooth, and of 
the size of a small pea. 

The method of preparing the leaves is as follows : 
— A hurdle of long poles is constnicted, in the form 
orti cylindrical vault, which they call barbaqua; 
under this a large fire is made, and the branches being 
)daced on the hurdle remain there till the leaves arc 
* sufficiently dry. After this they remove the fire ; 
and on the hard and hot platform, after being swept 
clean, they throw the branches, which they beat to 
separate the leaves. In this each is assisted by a 
boy, called a quay no, who leccives the proportion of 
25 lbs. of leaves for every bundle of branches he 
cleans; the leaves being separated from the branches, 
and prepared sufficiently, are next put into a large 
bag made of hides, which has the four upper comers 
fixed to four large stakes placed in the ground, fitted 
to support a considerable weight ; into this they put 
tlie leaves, and beat them down with a pole, in the 
same way as the negioes of tlie West Indies pack 
their cotton bags. When the bag is filled and 
packed hard, the mouth is^ewed up ; and in this ^ 
statei without further preparation, the leaves arc fit 
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for use, but not considered as seasoned till they are 
a few months old 

We find, in the beginning of the seventeenth cen- 
tury, that this plant was in common use throughout 
Paraguay ; and there can be no doubt but the In- 
dians of Monday taught it to the conquerors, from 
their being the natives who lived in the vicinity of 
the forest. The quantity used by a person who is 
fond of it is an ounce. The amount daily gathered 
by a labourer is from four to twelve, and sometimes 
more, .arrobas. There are among the creoles or 
mestizoes many who falsely charge the Paraguayans 
with having exterminated the Indians by making 
them Vork at this labour. 

These leaves are used in Paraguay, La Plata, 
Peru, and Quito, at all hours of the day, by putting 
a handful into a kind of tea-pot called mate (which 
has given its name to the herb), and from the spout 
of this tlie hot liquid is imbibed. Some mix sugar 
wi^h it, and others add a few drops of lemon juice ; 
and by pouring fresh boiling water the infusion may 
be renewed. 200,000 arrobas, equal to five millions 
of pounds, are annually obtained from Paraguay, 
1 10 arrobas of which go to Chile, whence Lima and 
Quito are supplied ; the rest is expended in the 
vice-royalty of Buenos Ayres. 

There are three kinds of it in its prepared state, 
though produced but by one plant. Caa is the de- 
stinctive Indian appellation of the plant ; and the 
three sorts are called caa-cuys, caa-mini, and caa- 
guazu, the la.st being denominated by the Spaniards 
yerva de palos. The people of South America at- 
tribute innumerable virtues to this plant. It is cer- 
tainly aperient and diuretic ; but the other qualities 
ascribed to it are doubtful. Like opium, it pro- 
duces some singular and contrary effects : it gives 
sleep to the restless, and spirit to the torpid. Those 
who have once contracted the habit of taking it, do 
not find it an easy matter to leave it off, or even to 
use it in moderation ; though, when taken to excess, 
it brings on similar disorders to those which are pro- 
duced by the immoderate use of strong liquors. — 
Wilcocke'it History of Buenos Ayres, 


ON THE IJ^VISIBILITY OF CERTAIN 
COLORS TO CERTAIN EYES. 

A VARIETY of cases have been recorded, where per- 
sons with sound eyes, capable of performing all their 
ordinary functions, were incapable of distinguishing 
certain colors, and what is still mofre remarkable, 
this imperfection runs in particular families. IVfl*. 
Huddart mentions the case of one Harris, a shoe- 
maker, at Maryport, in Cumberland, who could 
only distinguish black and white ; and he had 
two brothers almost equally defective, one of 
whom always mistook orange for green. Mr. 
Harris observed this defect when he was four 
years old, and chiefly from his inability to dis- 
tinguish cherries on a tree like his companions. He 
had two other brothers, and sisters, who, as well as 
their parents had no such defect. Another case of 
Mr. Scott is recorded in the “ Philosophical Trans- 
actions,” in which full reds and full greens appeared 
alike, while yellows and dark (blues were very easily 
distinguished. Mr. Scott’s father, his maternal 
uncle, one of his sisters, and her two sons, had all 
the same imperfection. Our celebrated chemist, Mr. 
Dalton, could not disAnguish blue from pink by 
day-light; and in the solar spectrum the red is 


JL ^ 

scarcely visible, the rest ^ it appearing to consist 
of two colors, yellow and , blue. Dr. Butters Tnas 
described the case of Mr. R. Tucker, son of Dr. 
Tucker, of Ashburton, who mistakes orange for green, 
like one of the Harrises. Like Mr. Dalton^ h? 
could not distinguish blue from pink ; but he always 
knew yellow. The colors in the spectrum he de- 


scribes as follows : — 

1. Red mistaken for t orown. 

2. Orange green. 

3. Yellow, generally known, but some- 
times taken for orange. 

4. Green mistaken for orange. 

5. Blue pink. 

6. Indigo purple. 

7. Violet purple. 


Mr. Harvey described, in a paper read before the 
Royal Society of Edinburgh, the case of a person 
aged 60, who coiild distinguish with certainty only 
white, yePow, and grey. He could, however, dis- 
tinguish blues when they were light. Dr. Nichols 
has recorded a case where a person who was m the 
navy purchased a blue uniform coat and waistcoat, 
with red breeches to match the blue^ and he has 
mentioned fine case in which the imperfection is de- 
rived through the father, and anotiier in which it 
descended from the mother. 

In the case of a young man in the prime of life, 
with whom the writer of this article is acquainted, 
only two colors were perceived in Dr. WoUagJton's 
spectrum of five colors ; viz. orange, reif,' green, 
blue, and violet. The colors which he saw were 
blue and orange or yellow^ yet he could scarcely 
distinguish these two from one anpther. When all 
the colors of tlie spectrum were absorbed by a red- 
dish glass, excepting red and dark greeny he saw 
only one color, viz. yellow or orange. When the 
middle of the red space was absorbed by a blue glass, 
he saw the black line with what he called the yellow 
on each side of it. We are acquainted with anoth r 
gentleman who has a similar imperfection. 

In all the preceding cases there is one general 
fact, that red light, and colors in which it forms an 
ingredient, are not distinguishable by those who 
possess the peculiarity in question. Mr. Dalton 
thought it probable that the red light is, in these 
cases, absorbed by the vitreous humour, which he 
supposes may have a blue color ; but as this is a 
mere conjecture, which is not confirmed by the most 
minute examination,^f the eye, we cannol hold it as 
an explanation of the phenomena. Dr. Young thinks 
it much more simple to suppose the absence or para- 
lysis of those fibres of the retina which are calculated 
to perceive red ; while Dr. Brewster coficeives that 
the eye is, in these cases, insensible to the colors at 
the one end of the spectrum, just as the ear of cer- 
tain ipersons has been proved, by Dr. Wollaston, 
to be insensible to sounds at one extremity of the 
scale of musical notes, while it is perfectly sensible 
to all other sounds. 

If we suppose, what we think will ultimately be 
demonstrated, that the choroid coat is essential to 
vision, we may ascribe the loss of red light in cer- 
tain eyes to the retina itself having a blue tint. If 
this should bq^the case, the light which fallS upon 
the choroid coat will be depriv^ of its red rays, by 
the absorptive power of the blue retina, and conse- ^ 
quently the impression conveyed back to the retina, 
by the choroid coat, will not contain that of red 
light. 
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REVIEW. 

Rlemmits qf Drawing and Perspective. By John 

^Clarh.* Published in ** Chambers's Educational 
Course." 

Elements of Drawing and Painting in Water Colors. 
Published by thi same Author, as a Supplement 
to the above. 

No ckss of books is generally written in so vapid a 
style, ^nd contain so little really practical informa- 
tion, as those upon this subject. It is true that 
drawing is an art^ be learned only by labor, and 
after reiterated attempts ; but surely something more 
than “ the metaphysician's rules, wliich only teach 
to name his tools," might be found for the assist- 
ance of the tyro. His taste should, be directed to 
proper subjects, aiid^ his difficulties anticipated. — 
Although mechanical operations musbbe ex- 
plained in detail, yet combined with them might be 
given the sound pMlosophical principles of harmony, 
of effect, and of proportion. In the two works now 
in our hands, every page shows that they were writ- 
ten by a man of real knowledge and taste. ^ The first 
is full of valuable matter, that some of our drawing 
masters would do well to study, and that no student 
should be an hour without; it will communicate 
more real information on the arts of drawing and 
• ]ierspef;}:ive than perhaps he may ever otherwise 
obtain. ^ 

The other work, which is embellished with nu- 
merous colored plates, is in stylo and matter as 
admirable, and would enable any persons to perfect 
themselves in water^olor painting, in all its branches 
and applications, without any other instructor : for, 
as the author says, ** he has been anxious to lay a 
foundation in the mind of the student by the expo- 
sition of sound principles of art." The following 
extfict will, we are sure, be read with pleasure 
by those who are not, as well as those who are 
artists : — 

“ Many conflicting opinions have prevailed, with 
respect to the jiropriety of introducing groups of 
human figures in landscapes ; but the difference of 
the artists on this point has not led to any decision 
of tffe question. 

" It may be alleged, with some show of reason, 
that too many figures have a tendency to disturb 
tiie requisite'^ repose of a beautiful scene ; but, on 
the other hand, the want of figures most certainly 
tends to excite an idea of desertion, if not of deso- 
lation. 

" A medium between these two extremes may, 
perhaps, be the most judicious and comformable to 
good taste. Figures, for example, are natural and 
proper on a road; they are useful as a scale^of 
ine:tsurement, to which to refer surrounding objects, 
as tall trees or lofty buildings ; they conduce to the 
interest of particular scenery, and serve to cha- 
racterise it ; and they may be made to communicate 
historical interest to a picture otherwise rich, as is 
well exemplified in some of the admirable and too- 
much neglected pieces of Wilson. Groups of figures 
may ofk^ be seen in the pictures of Tqpiers, Wou- 
vermans, Claude, and Cuyp, who seldom omitted to 
embellish their landscapes in this way with con- 
spicuous assemblages of figures. Claude's magnifi- 
cent and gorgeous edifices, indeed, would appear 
solitary and quite out of character with the whole 
piece, had he omitted to introduce his holi^y groups 
of people, or a crowd of worshippers going to or re* 
turning from his temples. 


" Supported by such authorities we may well 
consider figures an excellent adjunct for imparting 
richness and color to foregrounds, and as useful for 
detaching masses or distances, bearing always in 
mind, that whatever figures are^introduced must ac- 
cord in character with the other parts of the piece. 

" * Landscape,' says a judicious author, quoted 
by Smith *iu his Life of Wilson, ‘ however dignified, 
however picturesque, is, unless animated by human 
figures, far from complete. The mind is soon satis- 
fied with the view of rock, of wood, and of water ; 
but if the peasant, the shepherd, or the fisher|pcii 
be seen, or if, still more engaging, a group of figures 
be thrown into some ijnportant action, the heart as 
well as the imagination 'is affected, and a new sensa- 
tion of exquisite delight, and scarcefy admitting of 
satiety, fills and dilates the bosom of those who, — 
either with the pen or pencil, combining the energy 
of human action with the awful and romantic scenery 
of a wild, or with the softened features of a culti- 
vated country, — secure and have a claim to reputa- 
tion. The banditti of Salvator Rosa, the interest- 
ing groups and figures of Poussin, and the rustic 
simplicity of Gainsborough, unite with the surround- 
ing views of nature, in effecting an impression of 
the utmost power, and not otherwise procurable.' 

*i Taste is not subject to fixed rules, but natural 
landscapes are luminous, although artists of cele- 
brity have reduced the light to one-eighth of the 
size of their subject ; and a dark picture requires an 
excellent situation in which to be viewed, or much 
of its beauty will be lost. There is a cheerfulness 
associated with a landscape in light, which should 
lead the student to sustain this character in a piece, 
unless it be particularly desired to introduce subjects 
of a solemn character. Rembrandt is the only master 
who obtained celebrity in landscape by painting 
artificially, and otherwise than nature dictated. — 
Claude, Poussin, Vernet, and Gainsborough, painted 
in the fields, and their representations are expansive 
breadths of light, and strikingly beautiful. 

** After all, while artists have pursued their own , 
ideas, and proVluced innumerable pictures of extra- 
ordinary talent for our gratification and instruction, 
tliose are most esteemed who sought not to dazzle, 
but — * 

'* * Mixed their tints. 

And culied on chnste simplicity.' " 

MISCELLANIES. 

Preparation of Ca?istic Potash. — If one part of 
carlpnatc of potash be dissolved in four parts of 
water, and the solution be boiled with slaked lime, 
the potash docs not lose the smallest quantity of 
qprboiiicadd ; it does not become caustic, even though 
lime be added to any extent, or however long tibe 
boiling may be continued. If, however, six parts of 
water be gradually added to the above mixture, it 
will be found, and without further boiling, that 
the potash loses its carbonic acid gradually ; and that 
after the addition of the last portion of water, the 
potash is perfectly caustic. If the water be added at 
once the potash becomes very quickly caustic. 

This peculiarity is explained by the fact, that con- 
centrated caustic potash takes carbonic acid from 
lime. This fact is reaftily proved by boiling pow- 
dered chalk with concentrated potasdi, entirely free 
from carbonic acid ; the solution added to muriatic 
acid occasions brisk effervescence. M. Leibig states, 
that the carbonate of potash which is to be made 
caustic should be dissolved in at least ten parts of 
water. — Ann, de Chimie. 
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To make Ottar of Take a very large 

earthen or stone jar^ or a large clean wooden vessel. 
Fill it with the leaves of the flowers of roses, very 
well picked, and freed from all seeds and stalks^ 
pour upon them as much pure spring water as will 
cover them, and set the vessel in the sun in the 
morning at sun-rise, and let it stand till the evening, 
then take it into the house for the night ; expose it 
in this manner for six or seven successive days, and 
at ihe end of the third or fourth day, a number of 
particles of a fine yellow oily matter will float on the 
smiace, which, in two or three days more, will 
gather into a scum, which is the ottar of roses. 
This is taken up by some cotton tied to the end of 
a piece of stiqk, and squeezed with the Anger and 
thumb into a small phial, which is immediately well 
stopped ; and this is repeated for some successive 
evenings, or while any of this Ane essential oil 
rises to the surface of the water. This oil is said 
to be sold at a guinea a drop in the East Indies. 
The monks of St. Mark’s Convent, at FJ^orence, 
are said to have made very good ottar of roses for 
about eight pounds sterling per ounce. 

Re-production of Statuary. — A French artist, M. 
Colas, has found the means of applying to sculp- 
ture a process which has much connection with M. 
Daguerre’s invention. By this contrivance 'the 
Venus of Milo, for instance, is identically re-pro- 
duced in all its dimensions, from the original size 
of the statue to the statuette of three feet, an inch, 
or even six lines ; and, moreover, it may be done 
in marble, stone, ivory, wood, alabaster, &c. M. 
Colas’s process employs the hardest as well as the 
softest substances, and his copies of statues and 
bas-reliefs are so complete that the imperceptible 
alterations of the marble worn by time are exactly 
re-produced. 

Singular Experiments with Glass Tubes. — A 
most remarkable phenomenon is produced in glass 
tubes under certain circumstances. When these 
are laid before a Are in a horizontal position, having 
t their extremities properly supported, ,’'hey^cquire a 
rotatory motion around their axes, and also a pro- 
gressive motion towards the Are, even when their 
supports are^ declining from the Are. When the 
progressive motion of the tubes towards the Are is 
stopped by any obstacle, their rotation still continues. 
When the tubes are placed in a nearly upright posi- 
tion, bearing to the right hand, the motion will be 
from east to west, but if they lean to the left hand, 
the motion will be from west to^^ east ; and the 
nearer they are placed to the upright posture,^ the 
less will the motion be either way. If the tube be 
placed horizontally on a glass plane, (the fragment, 
for instance, of coach-window glass,) instead cn 
moving towards the Are, it will move from it, and 
about its axis, in a contrary direction to what it had 
done before ; nay, it will recede from the Are, and 
move a little upwards, when the plane inclines to- 
wards the Are. These experiments succeed best 
with tubes about twenty or twenty-two inches long, 
which have in each end a pretty strong pin, Axed 
in cprk for their axes. 

Instantaneous lAghts, — ^The oxygenated, or chlo- 
rate matches, are Arst dipped in melted sulphur, 
and then tipped with a paste made of chlorate of 
potass, sulphur, and sugar, mixed with gum water, 
and colored with Vermillion. Frankincense and 
camphor are sometimcAi mixed with the composition, 
so that a fragrant odour is diffused by the matches 


in burning. To obtain Ifght, a match is very lightly 
dipped in a bottle, containing a little asbestos, 
soaked in oil of vitriol. Lucifers consist of chips 
of wood, tipped with a paste of chlorate of potass, 
mixed with sulphuret of antimony, starch, and guru 
water. When a match is pinched between the folds 
of glass paper, and suddenly dfawn out, a light is 
instantly obtained. Promethean^ consist of small 
rolls of waxed paper, in one end of which u a mi- 
nute quantity of vitriol, in a glass bulb, sealed up, 
and surrounded with chlorate of potass. When the 
end, thus prepared, is pressed so as to break the 
bulb, the vitriol comes in contact with the compo- 
sition, and produces light instantly. For cigar 
smokers, Prometheans are made wil^ toueff paper, 
this ignites from the composition, and glows without 
flame, like a slow match, and as the wind will not 
extingi^sh it, a dry cigar may oe readily lighted at it. 
Congreves have a small quantity of phosphorus 
mixed with the composition used for Lucifecs, which 
renders them liable to be inflamed with much less 
friction. Rubbing them against a wall, the sole of 
a shoe, oj even a board will inflame them. 

Combustion without Flame. — Light a small green 
wax taper ; in a iiiinute or two blow out the flame, 
andjthe wick will continue red-hot for many hours, 
and if the taper were regularly and carefully un- 
coiled, and the room kept free from currents of air, * 
the wick would bum on in this way tilk the whole 
taper was consumed. The same effect is not pro- 
duced when the color of the wax is red, on which 
account red wax tapers are safer than green, for the 
latter, if left imperfectly extinguished, may set Are 
to any object with which they are in contact. — Par- 
lour Magic. 

Imitative Wax Candles. — ^Take equal parts of 
gum benzion and resin mastic; put each into a 
separate vessel of glass or lead, add spirit of ii^ne, 
and heat them gently till the resinous parts are dis- 
solved. Let each of the solutions remain awhile at 
rest, and then mix them. Before using this varnish, 
heat it to eighty or ninety degrees Fahrenheit ; dip 
into it a candle from Ave to ten seconds, and dry it 
carefully. By this means, common candles may be 
made to resemble wax lights. * 

QUERIES. 

41— Hyacinth Narcissus roots grow r^oro rapidly in 

colored, than in vvliite glasses. Query, the reason. 

42 — What is the cause of parhelia, or mock suns, and 
paraselentt, or mock moons ? Seepage 104. 

43 — Paintings in imitation of mp/.zotinto are sometimes 
executed m lamp black and soap. W hut is the process P 

44 — What is the best inode of killing insects intended fur 
specimens ? .^ruwered an page 72. 

45 — Does alcohol exist in any living vegetable? Answered 
(rtipage 72. 

^ 1 — Why do the sun and fixed stars shine by their own 
light, while the earth and plaii<;ts by transmitted light only ? 
Answered on page 72. 

47— What is the cause of elasticity ? Answered impageA\2. 

48 — What is the the cause of attraction of cohesion? An- 
swered on page 72. 

49— What is the reason that the gold leaf, through whlcn 
an electrical shock Is passed, becomes embedded in the glass 
between which it is placed ? Answered on page 72. 

50— By photogenic drawing can any of the prlmiUve colors 
be obtained bei^des the violet ? Answered on page 72. 

51 — What is tlie comnosition of tlie roarmoretum cement, 
as used by dentists ? Answered on page 72. 

52— Where are the clouds when the air is clear? An- 
swered on page 72. 

53 — Why does the wind come in gusts? Answered an 
page 72. 

54— Can fishes be said to breathe ? Answered on page 7& 

55 — Whatsis the reason that a man weighs heavier before 
iimicr than after ? [It is an error to suppose he does.— l£D.j 




Nothing can mnrk more forcibly the power and 
value of the present inductive mode of philosophy, 
compareu to the puerile and imlogical pursuits and 
opinions of the predecessors of Bacon, than the 
unlooked-for results which modem science have 
furnished. The abridgment of human misery — ^the 
rapid spited of communication and intelligence— 
and the vast additions to the happiness and welU 
being of society, which science in the last few yearly 
has produced, will show how powerful is knowledge 
whan well directed. In former times discoveries 
were few, and the result of acoident alone. Now, 
every year yields up something valuable ; something 
produced by a pre^ous train of research, reasoning, 
and experiment. Each science does in its turn con- 
tribute its quota of machines, or of new and before 
untbought-of combinations of organic matter. Wit- 
nest how mechanics and bydros^tios have been 
called into exercise in the steam engine, in locomo- 
tion, and in manpibctarlng machines. Chemistry 
baa yielded us gas for our streets, and a thousand 
other newvproducts. Even ligfct, as we have seen, 
has been made an artist. T%e most Intractable 
sciences, and even the apparently most insigniacant 
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experiments, have become in the hands of genius 
of great importance to mankind. 

Tliese thoughts have been forced upon ns by two 
new machines, the one by Professor Wheatstone, to 
ring a bell, v signal, many miles off ; and the other 
invented by Mr. Palmer, the optician, of Newnte 
Street, lliese ingenious machines are described as 
follows 

TELEGRAPHIC ALARUM. 

In telegrapl io commanfcationi It is, of course, 
first necessary to engage the attention of the per- 
sons employ^ at distant stations, that they may 
either take down, or transmit forward, the rignala 
made by the instrnment itself. This is often at- 
tended with considerable difficulty, and requiras that 
tte looker-out should be constantly at his post of 
observation. To remedy the inconvenience, and to 
render his elrctrieal telegraph completely ^active, 
Professor Wheatstone has a^pted a common dee- 
tro-magnetio experiment to ring a ball at any dia- 
tance, even one hundred mUea off, and that wUhont 
an instent’a delay. The contrivance will be nnder- • 
etood by the annexed en^ving. « 
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IuOa ce&tte ^ be leea e hone-sboe sha]^ 
piece of soft iron, vith its poles upwards, and having 
coiled round it a mass of covered bell wire, the 
ends of which are terminated by two mercury cups, 
Above this horse-shoe is seen a square piece of iron, 
hung from a bell crwk, the other end of which 
communicates with the hammer of a bell, or alarum. 
On the other side of the engraving is seen a small 
galvanic battery, with two wires passing from it to 
the mercury cups of the apparatus. When the 
batteiy is in action, and connected with the mercury 
cups, a stream of the electric fluid will, of course, 
pass along the coUed wire, and make the soft bent 
iron Ar within a temporary magnet. As such it 
draws down the weight above it. (This is sus- 
pended about a quarter of an inch higher than the 
poles of a temporary magnet.) In doing so the 
crank is acted upon, and communicates the motion 
to the hammer which strikes the bell — or if a running 
alarum be wanted, it would, by the same means, 
loosen the spring connected with it. When the 
connection with the battery is broken, the horse-shoe 
ceases to be a magnet, and therefore it no lovger 
attracts the weight above : this, therefore, is pulled 
back to its former station by the spring seen under 
the bell hammer. 

The success of this experiment in a room is 
obvious, but when the battery and magnet are sepa- 
rated by many miles distance, it appeared not so** 
certain, and upon experiment it was found that a 
temporary magnet could not be made, if the electric 
fluid had to pass so long a space. At the same time 
it was proved, that although it would not make a 
magnet so far off, yet that it would affect a magnet 
already made. Thus, means were afforded by science 
of overcoming what otherwise would have been an 

• insurmountable difiiculty. Professor Wheatstone 
contrived to affect a dipping needle by twisting 
round it the wire conveying the stream of electricity. 
The magnet thus acted upon and which was ba- 
lanced horizontally before, dipped one of its ends, 
and in doing so carried down the ends of two wires 
connecting &e machine with a battery placed as in 
om* first figure dose to it ; and thus gahranic 
battery at London instantaneously puts in action 
another at Bristol, only by means of two covered 
wires carried from the one place to the other. 

* iVb^e.— To conley the electric fluid to great dis- 
tances, for example as required in the Electrical 
Telegraph, common thick bell wires are coated with 
Indian rubber varnish : then tied together, and in- 
closed in a small iron pipe. This pipe has then 
poured into it a resinous cement ; &ps the wires 
are insulated, and covered with a material imper-c 
vious to water, not liable to injury by frost, and 
little affected even by time. 

PALMER’S PNEUMATIC FILTERER. 

This ingenious and useful machine depends for 
its action upon the weight of the atmosphere, and 
is a modification of the well-known experiment of 
filtering mercury by placing it in a cup with a porous 
bottom, on the top of an open air pump receiver. 
The air b^g exhausted from bmeath and the mer- 
cury pressed by the air above, percolates through 
the porous body in which it is placed, and is caught 
in a cup put within the receiver.*^ 

In Mr. Palmer’s filterer there are two vessels 
soldered, or otherwise fastened air-tightly upon each 

* other, in the manner of the usual coffee pot and 
^Strainer. The upper vesifbl has the bottom of 


pierced with fine holes, anS upon this is placed a 
sieve fitting close to the sid^s, and made of a metal- 
lie ring, with a piece of muslin tied over it. Ihe lower 
vessel has a nozzle or tap to draw off the filtered 
coffee, and on the upper part a small exhausting' 
syringe is screwed. The tMck coffee being placed in 
the upper vessel, and the air in«the lower one being 
drawn off by the syringe, the finer parts of the coffee 
are forced through the muslin and holes of the false 
bottoms, becoming beautifully dear, and fit for 
immediate use. ' 

It takes about two minutes to filter a pint. ?1ie 
beverage may also be made with cokl water as with * 
hot, but as cold coffee is not very agreeable, the 
machines are furnished with a lamp beneath to heat it 
after filtering, but previous to this heating,* or 
indeed to its being drawn off, it must %e evident 
that the exhausting syringe should be removed, wd 
the hole upon which it fastens left open. 

This filtering machine is equally applicable to the 
purification of water, wines, mineral solutions, Ac., 
as it may be made of any size, form, and material ; 
and by it are avoided all the waste, annoyance, 
uncertainty and dirt, to which even the best stones, 
bags, and ^aper filters are necessarily subject. 
Thus a long known and long disregarded pneumatic 
experiment has suggested a highly usefd, cleanly 
and philosophical instrument. 

While upon the subject of filterers we may mention 
one which has been somewhat advertis^ ^fiflyr 
which is as inefficient and worthless, as Pol. 
mer’s is valuable. The inventor is, we believe, a 
resident of Leeds, and has taken out a patent for it, 
under the name of 

HEART’S PATENT FILTERER. 

This consists of a perfectly cylindrical vessel, of 
copper or tin, about a foot high, and three inches 
in diameter. Within this is placed on air-tight 
collar, with a perforated bottom, and a very strong^ 
handle in the middle of it, so far distant, that when 
the air-tight collar, or piston, is at the bottom of 
the vessel, the handle shall be at the top. In this 
position, crude boiling coffee is to be put in. The 
whole machine to be put on the floor, and the han- 
dle by main strength pulled up — when it reaches 
near the top the finer parts of the coffee will haye« 
passed through the perforated bottom of the piston, 
and ready for use. 

Some peculiarities here will strike the m^st incu- 
rious. A machine confining a scalding and steaming 
liquid is to be held on the ground between the feet : 
certainly not very pleasant for a lady, nor very 
preservative to her dress. Then to pull up the 
handle (as the air cannot penetrate below tlTe piston) 
would require a force equal to the weight of the 
atmosphere, or 15 lbs. to the square inch, and in a 
piston i3-inches diameter, as is this filterer, the 
tractive force required would be 106 lbs., a tolera- 
ble weight for even a strong man to lift, taking no 
account of the scalding steam all this time. When 
the piston should have been pulled to the top, unless 
the utmost care be taken, the coffee grounds would 
be scattered with considerable force over the apart, 
meat ; added to which the least dent or bruise in 
the vessel rendei;^ it immediately useless; ancTas 
the tractive force requisite to draw up the handle 
increases so amazingly at every enlargement of the 
instrument, it is necessarily inapplicable even under 
the most favorable circumstances to any but the 
most trivial purposes. 
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^ ON CASEUM AND MILK. 

Two thousand dve huhdred parts (grammes) of 
the curd of new cheese, as sold in the market, were 
heated to 212**. For some time it contracted, and 
%ec 9 tno a glutinous elastic mass, swimming in much 
serum. Being washed in boiling water, to remoye 
the acid serum, and dried, it weighed 469 parts. 
It was a compoihid of caseum, with acetic and lactic 
acids : being divided, put into sufficient water, with 
125 parts of crystallized bicarbonate of potassa, and 
hedted, it dissolved with effervescence, producing a 
musila^nous liquor, distinctly reddening litmus 
paper. Being fvaporated carefolly, with continual 
agitation, it left a soft portion, which, as it cooled^ 
acquired consistency, was dn|wn out between the 
liners into thin portions, and these dried in the air 
upon a sievif weighed 300 parts. This soludle caseum 
is a curcaseate of potassa, contg^ing still butter 
and salts. It resqmbles isinglass, is of a yellow 
white color, translucent, and of a stale taste. It is 
perfectly soluble in hot or cold water, producing a 
fluid rendered milky by the presence of butter. 

Ill this impure state tlie substance is easily pre- 
pared; Instead of the bicarbonate, the carbonate of 
potass, or soda of commerce, may boused. The 
following are hints for its application. Like gelatine 
it may be preserved without afly alteration for any 
length of time, and may be obtained in enprmous 
quantities, if requited. Associated in various ways 
with food, it must prove of the greatest importance 
on ndltd vessels for long voyages. Its aqueous 
solution, sugared and flavored vrith a little lemon 
peel, makes an agreeable and nourishing drink for 
invalids. It is a powerful cement; its solution 
evaporated on glass or porcelain cannot be removed 
without injury to the vessels ; its hot concentrated 
solution has been applied, with great success, to 
join glass, porcelain, wood, and stone. The same 
solution forms a brilliant varnish, being applied to 
paper it makes labels, which, when moistened and 
Ittached, adhere with great force, &g. It is, abo, 
a certain antidote in poison by the metallic salts. 

To purify the above dissolve it in boiling water, 
which put in a funnel, the aperture of which is 
closed, and left until a layer of cream has collected 
on the surface. After removing this a little sulphuric 
geid is to be added, which will form a clot of sul- 
phate of caseum. This is to be well washed, and 
then heated in water, with just enough carbonate of 
potass to dissolve it. The mucilaginous liquor 
formed i^ while hot, to be m^ed with its volume 
of alcohol. It is necessary that no deposit form at 
the moment ; it should occur only at the end of 
twenty-four hours, and will include the butter, the 
sulphate of potass, and part of the caseum. All 
is to be placed on a cloth, and a clear transparent 
liquid will pass, which evaporated to dryness, leaves 
caseum pure. When thus obtained it resembles gum 
arabic. — Ann, de Chimie. 


IMPROVED MILK. 

Bbsideb caseum and butter, milk contains salts, 
which are not particularly desirable. M. Braconnel 
took 4'4 pints of milk, heated it to 113 Fahrenheit, 
gradually added dilute muriatic acid, and agitated 
the whole. The curd formed coiitatned the caseum 
and butter, and being separated from the whey was 
gradually mixed with seventy- seven grains of crys- 
tallized subcarbonate of soda, reduced to powder 
and warmed— no water was added, but the whole 


gradually dissolved. It had the weak acidity of 
recent milk, and fbrmed about one-fifth of its bulk 
of cream. If formed up to its first bulk with water 
and a little sugar, it forms a milk more agreeable 
than the original, or it may be Savored, &c., and 
used as cream. If it be heated with about its weight 
of sugar it becomes remarkably fluid,* and forms a 
perfectly homogeneous syrup of milk, which will 
keep for any length of time, and which by the mere 
addition of a sufficient quantity of water forms a 
perfectly white homogeneous opaque liquid, which 
is in every respect like sugared milk of si^erior 
quality. Carefully evaporated, (but not beyond a 
certain limit, or the butter would separate,) i^igave 
when cold a soft confection, which left for a twelve- 
month in a loosely-stopped bottle, underwent no 
chan^. This when exposed in small portions to 
the air was rendered quite dry, and could then be 
crushed, and kept for any length of time without 
change, being always reconvertible into useful states 
by the addition of water. — Ann, de Chimie, 

. THE ECCALEOBION. 

Thb Eccaleobion, or “life-giving machine," forms 
the subject of an exhibition in Pall Mall, which, 
catering for our readers’ information, we went the 
other day to inspect. We were highly delighted, 
not with the machine itself, for this possesses but 
little novelty, it being merely a cabinet of many 
divisions, fronted with wire and heated with hot 
water, conveyed in pipes ; but with the intelligence 
and kindness of the proprietor, and with the won- 
derful process of incubation, or rather egg-hatching, 
so clearly displayed before the eyes of the visitor. 

Here were eggs, transparent and fresh, next semi- 
opaque with life and incipient animation ; further 
forwards chickens breaking through the walls of tlie ’ 
shell, which had before inclosed them — some wet 
and weak, others, with bright eyes, and already ^ 
vigorous. It was indeed a curious sight, thus to 
see at once, every gradation, from the newly -laid 
<*ggf to the perfect chicken rising from it, having 
passed through the most wonderful changes, and 
becon)^ a |)erfectly-forrncd and animated creaturiP 
within the short space of three weeks. 

Upon the table of the apartment is a good mi- 
croscope, and eggs which have been broken at 
various periods, to show the successive changes 
which take place day by day. 

In an impregnated egg previous to the commence- 
ment of incubation, a small spot is discernable upon 
the yolk, composed, apparently, of a membraneous 
sac, or bag, .containing a fluid matter, in which 
%wim8 the emoryo of the future chick, and seem- 
ingly connected with other vesicles, around it. The 
requisite warmth, (which is about 99°,) being ap- 
plied ; after 12 hours the head may be discerned. 

On the 2nd day — The eyes, brain, spine, and 
wings appear. 

3rd day — The heart and its pulsation are visible. 

4th day — The various parts assume a more defi- 
nite shape. 

5th day — ^The liver and the circulation of the 
blood are evident. 

6th day — ^The lungs and stomach are distinguish- 
able. 

7th day — ^The intestines, veins, and upper man- 
dible become visible^ 

8th day — ^The beak for the first time opens, and 
flesh is first formed. 

9tb day— The ribs and gall bladder are perceptible* « 
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lOtii day— 'Die first Yoliintary motion of the chick 
is seen. 

llth day — ^Tbe skull becomes cartilaginous, and 
feathers are evident. 

12th day— The eyes and ribs become perfected. 

13th day — The spleen takes its proper position in 
the stomach. 

14th day — The lungs become inclosed within the 
breast. 

15th, 16th, and 17th days — ^During these days, 
the infinity of phenomenon in this wonderful piece 
of vital mechanism elaborate it into more perfect 
form. 

Oi^.the 18th day — ^The outward and audible reign 
of developed life is apparent, by the faint piping of 
the chick, being for the first time heard ; afi.crwards 
on the 19th, 20th, and 2l8t days, it continually 
increases in size and strength, the yolk, hitherto 
without the body, becomes drawn up within it ; then 
with uncommon power, for so small and frail a 
being, it liberates itself from its prison, in a peculiar 
manner, by repeated efforts made with its bill, 
seconded by muscular exertion with its limbs ; and 
emeiges into a new existence. The chicken atethe 
time it breaks from the shell is heavier than the whole 
egg was at first. 

The proprietor, in an extremely valuable pam- 
phlet which he has published, states, that bis 
machine is capable of hatching more than 100 eggs 
per day, at a cost of a farthing each, that poultry* 
thus raised might be sold cheaper than butchers’ 
meat,” why, therefore, he says, should England 
import from foreign countries as much as 20 tons of 
poultry per week, and 70 millions of eggs per year 
from France, when both may be had cheaper and 
better at our own door ?” as by the adoption of his 
simple, but effective machine they would soon be- 
come, notwithstanding the failures which have attend- 
ed former attempts at artificial incubation. We hope 
that all who are interested in witnessing the won- 
derful process, and who are not ? will inspect the 
Eccaleobion for themselves, not merely with a view 
to personid gratlHcation, but to assist by their 
testimony and encouragement what we have no 
besitation in saying might be made a source of private 
anti national wealth. 

Such is fbe exhibition of the Eccaleobion, such 
the interesting nature of the phenomena displayed 
by its agency — phenomena, so magnificent and as- 
tounding — so pregnant with wonders — as to fill with 
admiration the profoundest philosopher, and the 
least contemplative of the human race ; nor is it 
possible, that the most unintelligent Christian can 
survey them with indifference, or hi§ reflections 
thereon not lead him * 

** Through Nature, up to Nature's God." 


ON GRAFTING TREES, &c. 

Grafting is an art in which great improvement 
has been made of late years, and we are indebted to 
it for some of the rarest botanical delicacies we 
poswss. It is the principal means resorted to for 
the improvement in quality of our fruits. The pro- 
cess is simple : it consists in securing a branch, or 
■cion, of a superior plant in juxta-position with a 
stock of ail inferior nature, in such a manner, that 
ingrowing, they shall unite and form one plant. 
But it is to be remembered that this operation must 
be confined to such as belong ^ one genus. The 
ancients, indeed, in their attachment to the new 
discovery, entertained the enthusiastic idea that the 


operation might be perfonred indiscriminately ; but 
experience proves how little they were informed 
upon the subject. 

Inhere are a few things necessary to be impressed 
upon the mind before proceeding with the operation, 
In the first place no success, I believe, his 'ever 
attended the attempt to graft endogenous plants, in 
consequence of the inadequate development of the 
essential organs. When two pl^ts are selected 
bearing some anatomical and physiological similarity 
— such, for instance, as the shape, structure, fmd 
magnitude of the vessels, (which is only to be 
found in plants of the same family,) connected ^ith 
a correspondence in time of the risii g of the sap ; 
and the size and strength of the respective plants 
being somewhat of a parallel — the scion is applied 
to the stock in such a manner that the vessels ofM;he 
liber, or inner bark, of the two plants shall imme- 
diately correspond with each other; for it is exclu- 
sively by the union of these that the object is accom- 
plished, and the two plants made one. 

Some of your London readers may not be aware 
that the fruit is not changed in its nature by grafting; 
the graft and the stock invariably producing their 
own kind. The reason of this is, that, though the 
sap, after it 'has ascended the stock into the graft is 
the same, it is different in its return. The sap of 
each being elaborated by their respective leaves; 
and its eoiiversion into cambium being accomplished, 
each supplies nourishment to its particular kind. 

With respect to the manner of fastening the .graft 
it should be bound round with as soft a ligature as 
can be procured, care being taken to prevent any 
extravasation of the cambium, by the application of a 
composition of cow-dung and clay. The period for 
the operation is either in the aprin;f, while the sap 
is in full flow ; or in the autumn, for its ascent in the 
subsequent spring. t. a. p, g. 

JVo/e. — Our correspondent has used the word 
” cambium ” with some licence. The substance 
called cambium is quite distinct from the sap, andi 
is a morbid gelatinous exudation from the alburnum, 
or new wood, and the liber, or inner bark, given 
out in particular < ircumstunces, the same os lyinpli 
from on animal wound — in the above is meant 
merely the descending sap. The sap in its upi^urd 
flow is loaded with various salts and gases — in its 
passage it produt;es certain vegetable secretions, 
resin, oil, sugar, &c. — in the leaves it receives more 
carbon — in its descent becomes deposited as woody 
fibre. — Ed. p 


VEGETABLE SKELETONS. 

DIRRCTIONS FOR PRUnUCINO HKBLKTONS OF TBB 
LEAVES, CALYCES, AND SEED VESSEXS, OR 
OTHER PARTS, OF PLANTS. 

^ROCURB an open- topped earthen pan, holding a 
gallon qr more, and put into it a quantity of leaves, 
seed-vessels, &c., selected according to the 8ub.se- 
queiit directions ; and pour upon them a sufficiency 
of boiling soft water to cover them. This done, 
place the pan upon the tiles of the roof of the house, 
or in any other place exposed to the warmth of a 
summer’s sun, and the vicissitudes of the weather. 
Stir the leaves occasionally, (say, once or twic.e r 
week,) and carefully, but never change the water. 
The putrefactive fermentation will now soon ensue : 
and, in about six weeks or two months, according 
to the nature of the subjects, many of the specimens 
will be completely macerated : and will require no 
other attention than holding them singly under ^ht 
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tap of the watef-tob, or ttome other small forcing 
strelm of water ; which ^11 wash away all the other 
skin and* green fleshy matter. If this matter does 
not come off readily when assisted a little with the 
|)iumb and finger, or a small knife, the leaves must 
be soaked for a longer time. Those of the leaves 
which seem liable to break during the washing of 
them may be preserved from breaking by placing 
them upon a littlS piece of board, and holding them 
up by ^e thumb and finger, and, should a little of 
the green fleshy matter remain fixed between the 
interstices of the skeleton leaf, it may easily be 
remriVed by striking the leaf perpendicularly with a 
clothes brush. * 

They will now only require bleachiny. This mef 
be done very effectually by placing them in a band- 
box, '*with a Jittle sulphur burning in a small vessel 
beside or nnaer them. The most sure way, however, 
of bleaching objects of this natute is to immerse 
them, for a few mirrates, in dilute chloride of lime, 
or chloride of soda. 

The reason of the process of macerating directed 
will be readily understood by the chemist, who 
knows .that the degree of success in the preparation 
of all anatomical subjects depends entirely upon the 
degree of putrefactive fermentation which takes 
place. Everything, then, whifh increases this fer- 
mentation, hastens the object ; it will instantly be 
seen, therefore, wl^ the proper time is durifig the 
summer months ; and this is, also, the only time 
wherfWpgcimens can be procured. It will be evident, 
also, why the water must not be changed ; and why 
a quantity must be done at once. The object in 
putting boiling water, in the first instance, is to 
destroy vitality, to soften, in some degree, the 
texture of the outer coating. Metallic vessels, 
especially iron ones, are very unfit to immerse any 
anatomical preparations in, as they communicate to 
the objects the dark brown stain of oxide of iron, 
which nothing afterwards will remove. 

^Choice qfeubjecte. — Such are to be chosen as are 
of a fibrous woody texture ; and these are to be 
gathered at that time of the year when tlie internal 
woody fibre is sufficiently hard, (as about June or 
July:) though, in the case of leaves, those of ivy 
and holly, may be taken all the year ; and seed- 
vessels may be taken a little before the seed is ripe. 
Ill making your selection, carefully avoid all which 
are of a resinous nature, as attention to these will 
be but thrown away ; thus the leaves of the fir tribe, 
the camplftir tree, the laurel, t||e bay, and of most 
of the evergreen shrubs and trees, are inapplicable. 
Tills advice will apply, with still stronger force, to 
the astringent kinds ; it is in vain to try the leaves 
of the oak,«chesnut, maple, elm, willow, hornbeam, 
sycamore, tea, buckthorn, walnut, hazel, and many 
others ; as the leaves of all these contain much 
tannin, which not only renders them imperishable, 
but, by contaminating the water, preven& the 
decomposition of the other leaves under maceration 
with them. 

Phtper and easy eubjects . — Leaves of the white 
poplar, black poplar. Lombardy poplar, apricot, 
apple, orange, lemon, box, ivy, holly, many of the 
exotic passion flowers ; Magnolia glauca, acuminata, 
and others ; lime tree, tulip tree. Calyces of Mo- 
luccella IsBvis, which are, when prepared, very 
beaucifiil ; also the calyces and seed-vessels of Nican- 
dra physdodes, of the winter cherry, (Physalia 
Alkekengi,) of henbane (Hyoscyamus niger ;) of all 
the campanulas, particulvly Campanula Media, 
(Canterbury bell,) C. Rotundifolia (the harebell,) 


jbd C. Trochelium ; the larger mallows, the tree 
mallow, (Lavatera arborea,) horehound, (Marrubium 
album ;) Eryngium Andersoni, alpinum, campestre, 
and maritimum ; Medicago falcata and arborea ; 
Stachys sylvatica, several of the nettles, Ghileopsis 
Ladanum, Dictamnus albus, Phlomis fructicosa. 
Datura Stramonium, Atropa J)elladona, the scutel- 
larias, and the capsules of all the species of poppy. 
To these may be added the stalks of cabbage, radish, 
flax,^ hemp, and stinging nettles ; the tuber of the 
turnip ; the involucres of Astrantia major and Aus- 
triaca, and of the Hydrangea hortensis and heiliacea. 


ON SACCHARIZING THE FECULA dP 
POTATOES. 

BY M. DUBRUNFAUT. 
sReadhefwe the Royal Society ^^Agriculture.) 

The author commences his memoir by considering 
the very great utility of combining manufecturea 
with agriculture, at least within certain limits. He 
thinks that, in carrying on the manufacture of sugar 
from beets on the large scale, where the great residue 
is eiriployed merely for feeding of cattle, it would be 
advantageous to make a more valuable use of it, 
even if the quantity of sugar imported from the 
colonies should, in consequence, experience a con- 
siderable diminution ; and, also, that the manufactory 
qf starch, the extraction of fecula from potatoes, of 
oil from seeds, and the manufacture of beer, are 
arts which the intelligent cultivator of the soil ought 
to practise, as they may all be conducted at a very 
trifling expense. 

Passing on to the process of distilling from the 
fecula of potatoes, he brings forward a series of 
experiments ; by which he proves, that the operation 
well known in distilleries by the name of maceration^ 
or steeping, is the most important, as it conduces to 
sacebarize the barley. Wishing to ascertain exactly 
the action which is exercised on other vegetable • 
matters, in the state of fecula, when treated by 
maceration, he mixed 500 grammes of the fecula of 
potatoes with an equal weight of cold water ; to 
which be gradually added 5500 more of boiling 
water f whcai the whole mass formed a very homoge»> 
neons paste, at the temperature of 508 of Reaumur — 

1 248 of Fahrenheit. In this state he added to it 
150 grammes of ground barley-mul(, and stirred the 
whole well together for some minutes, in order to 
mix it thoroughly : he then left it at rest, in a stove 
heated to 508 Reaumur. After sonic time, the 
mass, which was at first solid and thick, was com- 
pletely liquified, its taste changed, and it had become 
saccharine ; dli being submitted to tlie alcoholic 
filrmentation, with a little ale-yeast, previously 
added, it yielded on di.stillation 38 centimetres of 
excellent brandy, at 19«. M. Dubrunfaut, thus 
decidedly ascertained the property possessed by the 
malted-barley, of rendering the fecula fluid, and 
saccharine, in the space of an hour. 

Still, with a view of applying these principles in 
rural economy, the author extended his researches 
to the more simple and least expensive methods of 
employing them ; and, in the end, he effected the 
separation of the fecula from potatoes, in a mors 
convenient manner. The potatoes being rasped or 
grated very fine, 400 grammes of the pulp are thrown 
into a brewing-tub with a double bottom j and, 
whilst the workmen ftir and agitate it wdth rakes as 
much as possible, boiling water is poured upon it, 
and all the fecula is then converted into a paste. 
Twenty kilogrammes of Jincly grouna muit are 
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then added, and a small quantity of short wheaten 
straw may also be added with advantage. The 
whole becomes fluid and saccharine in the space of 

two hours. 

The liquid is now drawn off, as in brewing, mid 
conveyed to the fermenting tub ; the remaining 
mass of pulp is then left to drain for some time, 
when a fresh quantity of water at 50*^ of Reaumur 
is added, and the whole agitated as before. The 
liquor is then drawn off, and the pulp submitted to 
the action of a cylindrical press. In this manner 
the greatest quantity of fermentable matter is ex- 
tracted from the potatoes ; the liquid is not accom- 
paaia^ with any deposit injurious to the distillation ; 
and fifty-four litres of brandy, at 19° of an ex- 
cellent taste, may be drawn off from it. The 
residium may beaten by animals. The experiment 
proves, that by means of this change in the process, 
the product of brandy is greater, and it possesses a 
more agreeable flavor than when the potatoes are 
reduced to pulp by means of steam and agitation. 

The matter introduced into the alembic is perfectly 
fluid ; and therefore presents no difficulty in distill- 
ing it : the manipulations are not more expensive, 
nor more complicated ; and they may be effected by 
the common apparatus, which is a very great ad- 
' vantage. 

M. Dubrunfaut does not confine his researches 
merely to the best mode of sacebarizing the feculr. 
of potatoes ; but he wishes to apply them to various 
other arts ; that of brewing has nut escaped his 
Investigation. After having treated the fecula as 
before stated he added hops to it, and concentrated 
the whole to 6 of the crometer ; he then submitted 
the liquor to fermentation ; which, when terminated, 
a most agreeable and vinous odour exhaled from it : 
after some days, it was put into bottles, when it 
terminated well, and greatly resembled Paris beer. 
By fermenting the liquid without the addition of 
.,hop8, and substituting the honey of Brittany in 
pl^ of them, he obtained a beer which had the 
taste and all the quality of the beer of Louvaine. 
But it is now particularly in the manufacturing of 
an economical beer, which is so useful to the nume- 
rous class of workmen employed in agriculture, that 
this invention is most valuable ; for the potatoes and 
the barley used in this manufacture may be obtained 
everywhere ; the j are neither dear nor unwholesome ; 
and it is not requisite to *makc a perfect beer of 
them, but merely to produce a light and refreshing 
drink which neither requires boiling nor concentra- 
tions. In order to do this, the liquid produced by 
the maceration may be diluted with a quantity of 
water, which may vary according to the alcoholic 
stren^h we wish to give to the liquor ; and whieft 
may then be fermented with a little yeast, or even 
with baker’s leaven. 

™termsTnd materials of artT^ 

{Beiumedfrom page 14.) 

Breadth of Light. — That part of a picture most 
brilliantly colored, or where the greatest portion of 
light ia seen to fall. In historical pictures the 
greatest breadth of light should fall upon the chief 
characters. We see this particularly in ** West’s 
Death on the Pale Horse,” ** Martin’s Belshazzar’s 
Feast,” Cartoon of St. Paul Preaching at 

Athens,” &c., so that the eye is bound not merely 
by perspective but light to rest upon a particular 
part of the picture. 

Subordinate Lights. — Portions of the picture 
colored more or less brilliantly in different nm-t?* 


flrom the breadth of lighf, as when a moon^ht 
landscape, besides the breadfh of light reflected from 
the lake, is also reflected from a cascade or a rivulet. 

Catching LighU.^Tiyii edges or small parts of 
objects touched with brilliant colors, to brigg fhem 
out in relief, such as the moonlight-edged cloud so 
prettily described in Milton’s Comus : — 

Was I dauaived ? or did a sable cloud, 

Turn forth her silver lining on^he night. 

Reacted Lights. — Lights which fall on the shaded 
sides of objects, by being reflected from water or 
the like. It also signifies the increased brilli^cy 
and change of color given by a particular luminous 
object ; thus in a sunset view, the clouds and 
]|larticular objects will become tinged with a color 
not natural to them. The rainbow too is a reflected 
light. , **■ 

Cos^ieting Lights. — Are seen when an object is 
illumined by two lights at once, as of the sun and a 
conflagration, andatorch-bearing'procession by moon- 
light. Conflicting lights are extremely difficult for 
the painter to manage, on account chiefly of the 
shadows ; he is, therefore, apt to make one intense, 
and to take his breadth of light from that, and to 
subdue the ^ther, by placing it at a distance or in a 
gloomy part of the picture, that in the latter 
contrast may add tr its effect. In most of the 
pictures of “The Nativity,” “The Adoration of 
the Shepherds,” Ac., there are • conflicting lights: 
the divine emanation from the head of the infant 
Saviour, and the diffused light of the rising sr s^j^and 
there is often great skill manifested that these lights 
do not interfere with each other. 

Half 'Lint. — Is the medium between light and 
shade, r 

Tint. — Every gradation of color, from its most 
perfect or intense state till it imperceptibly passes 
into white. 

Local Tint. — The color of any object in a picture, 
when nothing interferes to affect its brightness. 
The terms, tint, halt' tint, and local tint, afe 
more commoply applied to water- color drawings, 
than to those in oil, becau.se in the latter, white is 
added to produce the requisite color ; in the other 
process, the color of the paper lends its aid, as the 
colors are only washes and the paper assists in pro- 
ducing the requisite tint ; thus, in water-color drawing 
it is usual to direct that such and such color should 
be washed in. 

Neutral Tints. — Grey is termed, by way of emi- 
nence, the neutral ^int, being the mean between 
black and white. It is made by mixing together a 
transparent red, blue, and yellowy or else either 
two of the secondary cotors, such as orange and 
green, purple and green, Ac. » 

Mass, — A. large proportionate quantity of anything 
in a picture, whether of light, shade, or objects — 
as a muB of sunshine, a mass of trees, a mass of 
architecture, a mass of warm and cold colors, &o. 

9Varm Colors , — ^Those in which red or yellow 
tints appear. 

Cold Colors . — ^Those in which blue or green j^re- 
dominate. 

iSAade.— ’That part opposed to the light. 

Shadow. — Is the obscuration of light by an inter- 
posing object. Shade and shadow are by no means 
to be confounded. In a dungeon, all is in shade, 
but there may be no shadow — a bandit may lurk in 
the shade and be careful to cast no shadow; it 
is in the brightness of the day when shadows are 
most conspicuous, in the shade of uight they ore 
lo'*!’ in gloo’-" 
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^eepinff. — In drawjpgy is the preseiration of 
roquisite light and shade, according to distance. 

Hue, — By this is meant an 7 compound color 
jmd&luted, 

J^af^ny.—ThtLt peculiar arrangement of lines, 
bgbts, shade, and color, which sh^ be most con- 
ducive to beauty of effect. 

— ^The Influence produced on observers, by 
the result of the combination of subjects and execution 
in a picture. 

Tbne. — ^The general effect or appearance «if the 
ooloHngf as influenced by warm or cold colorfi. 

SpoMness.^^ part or parts, either of light or 
dark, too conspicuous to agree with the situation m 
the scene. The correction of such spottinesa is 
necflksary t(^the preservation of keeping. 

Coi\traat , — Opposition of any two things ' as to 
character, whether it be in lines,* lights, shade, or 
color, due management of contras^ is worthy 
of the artist’s most attentive study, and a capability 
of producing harmonious contrast should be his 
highest endeavour. In nature we see this everywhere 
around. The cool blue sky forms an harmonious 
contrast with the brilliant orbs of heaugn, and the 
bright and warm tints of the sun-lit clouds. The 
brown earth forms a fine contsast with the purple 
heather, the green mantle of herbage, and the sylvan 
canopy around*— while the cool and refreshing grass 
sets off to double advantage the flowerets, which 
nestit»4lieir round, brigbt, and glowing heads beneath 
its long and spear-shaped leaves. 

^Continued on page 857 J 

^E^ANENT BLACkTlOtS 

As black is a color now in such general wear, both 
for morning and evening coats, and as there is a 
very great difference in the quality of this color, 
according to the process made use of in dyeing it, it 
may perhaps be useful to know how to distinguish 
frrmanent genuine colors, dyed in the wool, from 
false or spurious ones dyed in the piece — the former 
having received a ground or preparation of indigo 
blue, which is a fast and permanent dye, and can 
alone insure a sound color — the latter, or piece-dyed 
color, being almost entirely composed of logwood, 
combined with the sulphates of iron and copper, and 
i^a false and fugitive shade — in fact, merely a stain 
upon the cloth. 

The Test , — Put about a tea spoonful of oxalic acid 
into a smdU phial, and add as piuch water as will 
dissolve it ; shake the mixture till the crystals 
disappear ; then moisten the cork three or four times 
with the acid solution, and press it smartly upon 
the cloth tq be examined ; in a few minutes a spot 
will appear upon the part the cork has pres^, 
which, if indigo has been used as a base or ground 
to the color, will be of a greenish olive shade^; but 
if no indigo has been employed, and the color is 
composed wholly of logwood, and the sulphates of 
iron wd copper, the spot will change to a dusky 
oradj^, or fawn color ; and a black so dyed wiU 
Aide on a few weeks’ exposure to the sun and air, 
and turn to a dingy slate color. The wool-dyed 
black, upon an indigo ground of proper depth, 
improves by wear and exposure to oxygen, and pre- 
serves a good filll shade till the cloth & entirely worn 
out. This has been proved by experience. Many 
other acids will produce similar effects in detecting 
false colors, but the oxalic is preferable, being the 
most easy and quickest in operation. 

The above test will do for many other colors, as 
well as black, and will show where indigo has been 


used by the greenness of the spot. The depth of 
blue given to a color, will be seen by the durVi^^g 
that remains after the acid baa been applied. 


MISCELL^IES. 

Sesin qf £enzoin,^M, Berzelius has asserted 
that the resin of benzoin, on distillation, furnishes 
an oil, which, like that of bitter almonds, is by 
long contact with the air converted into l^enzoic 
add. Since then M. Fiuney has shown that this 
oil is changed into benzoic acid under the influence 
of potass. M. Auguste Catrours, has been nlhking 
further experiments, with the following results : in 
a pure state, this oil is limpid, colorless, a little so- 
luble in water, to which it communicates its odour 
and its flavor; it is Soluble in alcohol and ether 
in every proportion ; its odour is sweet and aro- 
matic; its flavor acrid and burning; its specific 
gravity greater than that of water, and it boils at 
about 205*^ 

Artificial Granite Itooda. Since Wednesday 
week last, a number of workmen have been employed 
in laying down a new pathway in that part of the 
New Bird Cage Walk, near Storey’s Gate. The 
process adopted in the laying it down is similar to 
that of the asphalte, the composition being poured 
out boiling hot upon the loose gravel with which 
it amalgamates ; a few minutes suffice to make it 
quite cold, and as hard as the hardest stone. The 
appearance of that part of the pathway already 
finished is that of a finely polished and black block 
of marble. It is said to be impervious to wet, will 
not be affected by the sun, and its durability is even 
greater than that of marble itself which has been 
prooved from the fact, that a rough piece of marble 
or granite can be rubbed perfectly smooth on a block 
of this composition without apparently wearing the 
latter. Its hardness may be proved from the following * 
fact, that a block about 5-feet by 3, and 2 inches in 
fliickness, was struck for several minutes with heavy 
sledge hammers by the workmen, and it failed to 
break, whereas, marble, granite, or any other stone 
would nave^ flown to pieces. Tliis composition u 
the invention of M. d’Harcourt, a French gentleman, 
who is laying down the above-mentioned pathway 
by order of the Commissioners • of Woods and 
Forests, who intend, should the experiment succeed, 
to have the whole length of Bird Cage Walk done 
in a similar manner, as also the parade in front of 
the New Palace. 

FoaHl Wogds. — To prepare Secticna for the 
Jlficroscope,—^ thin slice is first cut from the fossil 
wood by the usual process of the lapidary. One 
surface is ground perfectly flat and polished, and 
then cemented to a piece of plate glass by means 
of Canada balsam. The slice thus ffimly attad^d 
to the glass is now ground down to the requisite 
degree of tenacity, so as to permit its structure 
to be seen by the aid of the microscope. It is by 
this ingenious process that the intricate structure 
of any fossil plant can now be investigated, and the 
nature of the original determined, with as much accu- 
racy as if it were now living . — AfantelPe Geology. 

Sewing on Glazed Calico , — By passing a cake of 
white soap a few times over a piece of glazed calico, or 
any other stiffened ma^rial, the needle will penetrate 
wiUi as much fiEmility as it will through any other 
kind of work. The patronesses of the School of 
Industry pronounce this to be a fact worth knowing, 
the destruction of needles the ordinary way uc- s 
casioning both loss of time and expense. 
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Setd^^iom of Typhafor Stuffing Bedding far tho 
Poor.— When the seeda are ripe, they tall in great 
wool-flocks from the stalk; and as Typha grows wild 
in many places, they could be procured in abun« 
dance. When beaten for some time, they separate, 
and open all their balloons, so as to become as soft 
and elastic as feathers ; and, from their hygrometric 
expansibility and contmctiTeness, they would never 
get into clots or lumps if sewed up into a bag or 
bed-tick.— Genfrfior’s MagaxiiM* 

ANSWERS TO QUERIES. 

\ — Why doee a eat alwaye fall up(m her feet? 
Every animal, when falling, endeavours to save it- 
self. A man, foiling forward, instinctively throws out 
nis arms. Animali, with heavy bodies, usually fall on 
their hind-quarters, but those of the cat kind, having 
immense muscular power, are able to turn them- 
selves round, so as to bring their feet beneath them ; 
while the shock of foiling, which would dislocate the 
limbs of most other creatures, leaves them unin- 
jured, on account of the little weight of their bodies, 
springiness of muscles, and strength of tendons. 

7 — What oeeieUma the luminoeity qf the ocean ? 
Undoubtedlv electricity, not, perhaps, elicited either 
by chemical action, nor yet friction of inorganic 
matters, but from the luminous property, which 4 
so apparent in certain putrescent animal and vege- 
table substances ; or in other cases from myri^s 
of phosphorescent animalcules — the light of which 
is by the microscope proved to be analogous to the 
electric fluid : not oidy is this the case with these 
minute insects, but with others of larger size and 
more complicated structure— for example, if the 
glow-worm be examined by this instrument, its light 
will be seen passing from the animal like thousands 
of electric sparks. 

„ 11 — Haw is aromatic vinegar made ? Put into 
a retort about half an ounce of acetate of lead, or 
acetate of copper, with two or three cloves, and a 
few grains of camphor. Unite the retort to a re- 
ceiver, distil the above, and the product will be 
agomatic vinegar. — tofham’s chemistst. * 

13— fffls thunder any effect upon heer^ milkf Sfc. ? 
None whatever ; but that still, warm, and what is 
commonly called muggy state of the air, which so 
fireqiiently precedes and accompanies thunder storms, 
is likely to occasion a second fermentation in beer, 
which has not been thoroughly cleansed in the first 
instance, as well as to throw that, at the time fer- 
meeting, into more rapid action. Milk, also, in 
weather like this, is more than usuaUy apt to run 
into the acetous fermentation. Putting a piece Cf 
iron upon a cask to preserve the contents from the 
effects of thunder is a useless and ridiculous prac; 
tice. — KD. 

The effect of thunder on beer is proauced by 
the influence of the disturbed electric fluid in the 
atmosphere. Beer, milk, &c., are decomposed by 

it. — W. BASTICK. 

14 — Do vegetables generate earth? If by gene- 
rate be meant create, certainly they do not—*' Ex 
nihilo nihil fit." But taking this verb to signify 
fbnning, we answer they do. A moss growing on 
a wall forms, by its decay, earth ; and in a 
manner is formed under our da^y observation the 
black mould, which covers the Surface of the ground, 
and which is thickest where vegetation is most 
luxuriant. A grain of wheat grovnug in a glass 
«:ase, and with nothing b^it water to support it, pro- 


duces stems and leaves covefisd with flint ; and Ae 
Equiseta, or Horse-tails, a still greater quantity.— 
The Chara plants, so common in ditches, rivers, 
Ike., do, under the same circumstances, no less frum, 
in their natural situationB,. generate lime. P&t and 
coal are wholly of vegetable origin. 

15— It co/or a property qf matter^ or of the 
mindf Color is cau^ by the ^property bodies 
have of absorbing some, and reflecting others, of 
the colored rays which form the prismatic spectrum. 
It is, therefore, essentially the property of matter. 

— W. BASTICK. 

16 — It is said that wheat will notfourish near a 
harherry 5titA. Is thie a fact ? ff it be, by what 
author is it mentioned, and what is the reason qf it ? 
It is a general opinion, both in England /ind Fralice, 
that this is the case, though there is much doubt 
among botanists atid formers of the soundness ot it. 
Dr. Withering, in his "Arrangement of British 
Plants," says thus : — " This shrub should never be 
permitted to grow in corn lands, for the ears of 
wheat that grow near it never fill, and its influence 
in this respect has been known to extend 3 or 400 
yards acrosSra field." This does not agree with our 
own observations, never before having observed any 
such an effect. t 

18— /a light a substance or a force ? Some 
philosojihers regard light as consisting of particles 
of inconceivable minuteness, emitted in succession 
by luminous bodies. Others conceive thati^^'ton- 
sists in certain undulations, communicated by 
luminous bodies to an etherial fluid which fills all 
space. If this latter theory be correct, and it is 
generally supposed to be so by scientific men, light 
may be considered as a force. If the former is the 
true one it must be regarded as matter. — hastick. 

1 9 — How deep does light penetrate into the ocean, 
and what becomes of it when it can get no lower / 
The rays of light in passing through the ocean ba« 
comes gradually absorbed, which commences the 
moment they come in contact wilh it, consequently 
darkness is in the same ratio as the degree of absorp- 
tion. From these facts it is evident that total 
darkness pervades the ocean after a certain depth. 
When it is not of adequate depth to absorb all the 
rays they become reflected. 

20 — Is there, fii any museum, a toad which hh 
been embedded in stone, and also > the stone which 
surrounded it. A correspondent informs us that 
such a toad is in tl^ museum at Edinburgh ; and 
in " Johnson’s Travels in Europe" one is said to be 
at Cracow, in Poland. 

27 — Why does a fine needle fioat upon the water ? 
Because of the repulsion which there ,«s between 
the polished steel and the water, a channel is formed 
around the needle, and thus it floats, or is borne in 
a boat^ qf air. 

28- ^ Why does the wick qfa floating chamber lamp 
always go to the side of the vessel cf oil in which it 
bums ? The flame heats a small part of tl^oil, 
which consequently expands, and, by the deMase 
of its spedfio gravity, must be pressed upwards by 
a force suflieient to raise part of it above the general 
level ; but this portion of oil in its endeavour to 
ascend, meets with a resistance from the weight of 
the incumbents lamp, which will determine it, in 
seeking a vent, to slide from under the lamp in a 
thin superficial stream. The re-action of this stream 
of rarefied air or oil! thus issuing most rapidly and 
copiously from a particular side of the base of tba 
lamp, must impel it in a contrary direction. 
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THF ELECTRIC KITE. 


ELECTRICITY. 

'Returned from jMge 44 . ) 

In the early stage of electrical science, little inoi*e 
than a few trivial experiments were known, and 
then but imperfectly understood; but when the 
electric li||^t had been seen — the noise of the spark 
heard — and still more when elt^tricians, by the dis- 
covery of the Leyden phial, were enabled to operate 
with accumulated electricity, its analogy with light- 
ning was soon suspected, though means did not at 
first offer ^emselves to prove experimentally that 
the two fluids were identical. It remained for the 
comprehensive mind of Dr. Franklin, not merely to 
suggest means of proof, but to carry those^m^s ^ 
into the most successful operation. He imagined 
the nature of the fluids to be identical, by the simi- | 
la|||^ked appearance of the spark given off by the 
machine, and the zigzag flash of lightning ; also by 
the same effect that each has on animal life— in 
melting metals— disturbing the power of magnets — 
ami^rending to pieces such impmect conduetors os 
thw may have to pass through. 

Hie first method which offered iftelf to his notice 
was raising in the atmosphere lofty metallic rods ; 
and os a spire of very considerable altitude was, at 
tlmt time, erecting in Philadelphia, he was waiting 
with some impatience its complrtion ; when he 
thought that if a metallic pointed rod was attached 
voi. I.— 8. ’ 


to a l^te, it would be an effectual conductor from 
the clouds the earth. He, therefore, after pre- 
paring a large silk handkerchief, took the oppo/- 
tunity of the first approaching thunder-storm, and 
went into a field where there was a shed proper for 
his purpose. But dreading the sidicule which he 
fear^ might attend an unsuccessful attempt, he 
communicated his intention to no one but his son, 
who assisted him in flying his kite. The kite was 
raised — a considerable time passed without appear- 
ance of sneoeis, when, just as he was beginning to 
Aespair, he observed some loose threads upon the 
string of the kite begin to diverge and stand erect. 
«On this he fastened a key to the string, and on pre- 
senting his knuckle to it, was gratified by the first 
electric spark that bad thus bm drawn firom the 
clouds : others succeeded, and when the string had 
become tolerably wet by the falling rain, a copious 
stream of the electric fire passed from the conductor 
to his hand— a large quantity was collected— and in 
the shed he performed with it all the experiments 
then known. 

These interesting experiments were, of coarse, 
repeated in almost every civilized country .with vari- 
able success. In France, a grand result was ob- 
tained by M. Romah, who constructed a kite, 7 feet 
high, which he raised to a height of 540 feet, 
by a string havjng a fine wire interwoven through 
its whole length. « * 
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Believing that some of our readers may wish to 
know somewhat more of this apparatus, and to 
perform the experiments adapted to it with certainty 
of success, and, at the same time, perfect safety to 
themselves, we have prepared the introductory 
engraving, ud the following description of 

THE ELECTRIC KITE. 

Tie together in the form of a cross two canes, or 
still better two rods of deal, about three feet long 
each. To the four comers of the cross-sticks fasten 
^e comers of a large silk handkerchief; a loop 
mast be made by piercing a hole in two parts of the 
handkerchief, and a string fastened to one of the 
st^'cks, in the manner of the loop of a hoy’s kite;^ 
indeed a common kite will answer the purpose quite 
as well as one of silk, except that if it is to be used 
in stormy wei^er, the latter will by wet soon become 
spoiled. The size also is of very Uttle consequence, 
except that the larger the kite the higher it wiU 
usuaily ascend, and therefore for this cause, and 
this alone, a large kite is most effective. The kite 
itself being formed, and having a common kite tail 
attached to it, or else long strips of caucq sewed 
together, which will be found more convenient ; it 
must be famished with two or three pointed thin 
copper wires fastened to the loop, extending upwards 
a few inches above that part of the kite which flies 
highest, and projecting from each other, as seen in 
our figure. 

The string is the next object of importance, that 
evidently is the best which has a fine wire or two 
passing down it. Most persons desiring this string, 
have t^en the trouble to wind the wire around the 
whole length of string previously bought, not know- 
ing that were they to take the fine wire to any string 
spinner, he would weave it up along with the hemp 
at once, putting a wire into each strand, if required, 
and at the expense of a mere trifle additional. 
Supposing a person should be in such circumstances 
or situation that this string cannot very easily be 
procured, the best substitute for the wire will be 
found in soaking a common string in salt and water 
for an hour or two previous to using it. It will 
thus imbibe sufficient moisture to render it< a good 
Conductor, even in a very dry atmosphere, where 
string wetted with water only would become useless. 
The upper part of the string must be carefully con- 
nected with thd pointed wire carried above the loop. 

The lightning, or electric fluid, being thus attract^ 
at the kite, and led downwards by the string, it 
must be retained from passing silently to the earth 
beneath. For this it will be necessary that the 
lower end of the string be attached tc a cord of silk, 
about three feet long, to be kept quite dry, and ffir” 
convenience of operating, a large key is usually 
tied at that part where the string and silk are united. 
The kite being raised, the electric fluid will pass ^ 
down to the key ; here being etopped by the silk 
cord, will be given off in sparks or flashes, more or 
less powerful in accordance with the quantity of 
lightning which may be in the air. The operator 
may easily conduct it elsewhere, or charge hu con- 
ductors or batteries without difficulty. 

No philosophical instrament is more simple in 
form and easy to constract than the dectric kite, 
yet no one needs more care in its management. To 
fly it when a thunder storm is approaching would 
be attended with the greatest^ danger, unless every 
precaution be taken. In this state of the atmosphere 
the raising and lowering of the kite requires the 
utmost circumspection ; Co let the string wnid nut 


Immediately from a b^ll in the hand, making theivby 
the body a part of the conductor is too ventlresome, 
the string should pass 6ver and touch an iron railing, 
or through a ring fastened to a metal rod driven 
deeply into the ground, whUst the person w^ho ^olds 
it is placed upon a dry glass-legged stodl, or other- 
wise insulated ; as, for example, upon a pile of books, 
or paper. When up a sufficient height, the remainder 
of the string may be fastened the key, and the 
operator able to remove himself to a safe distance. < 
It is. advisable also that the electric fluid* should 
never be introduced into a dwelling hou^e, for a 
thunder storm is a terrific agent to tamper with, 
and once invited into our hoflses, may occasion 
dreadflil damage, ere it be allayed. We have seen 
flashes of four or five feet in length, and once when 
we left our kite up during a stonu}^ night, 'the key 
appended to it seemed as it were a ball of fire, 
illuminating all around, and the very kite and string 
appeared as if enveloped in lambent flames. 

Fortiinately, to operate in weather like this is not 
necessary. The calmest and brightest evenings of 
summer; the densest fogs of autumn; and the 
clearest frosts of winter, yirid mostly as much fluid, 
as is conyenieut to i|^e ; in either time tmall sparks 
will be visible, and may be felt by a knuckle presented 
to them, when they will be found very different 
from those usually afforded by the electrical machine. 
The^air will be found positively electrified ninety, 
nine times out of each hundred, yet the works as 
given by the kite string will be rad, coiflparatively 
short, make but little noise, and be felt so much 
more pungent when passing to the hand, that they 
rather resemble the vibration^ or small shock, than 
that known as the electric spark. 

JSTofr.— To ascertain whether the atmosphere be 
charged positively or negatively, charge a Leyden 
jar, (holding about a pint) with the fluid collected, 
and discharge it by a helix or open coil of wire, 
which has within it a sewing needle wrapped in pup^^r. 
If the air be positively electrified, that end of the 
needle held nearest the inner coating of the jar will 
be found a north pole — if the air be negative it will 
be a south pole. 

{Continued on page 8-f. ) 

PHOTOGENIC DRAWING. 

Thb periodicals still teem with fresh experiments 
and receipts relative to this art : we ara therefore 
induced to give th^ following succinct observations 
and memoranda, not only to answer numerous 
queries submitted to us upon the subject, but in 
hopes of aiding and directing our readers somewhat 
more in the process ; and, first, we adifiit ourselves 
wrong in recommending bibulous papers (such os 
blotting paper) as we have found, by subsequent 
experiments, that it is not so sensitive as other kinds. 

Papers . — ^That sort of paper called ** double small 
hand is recommended as being well adapted for 
the intended purpose ; being sponged it8eeiii|||[|» be 
equally moisten^ in every part, and also when 
finished void of spottiness. It is, however, not of a 
smooth surfkce. 

Printing papers answer very well, particylariy 
the thin kinds. In the thicker printu^ papers, the 
plaster of Paris added to increase their thickness 
and weight absorbs unequally the solutions. 

The highly glazed writing papers produce a 
uniform color, and the finer and more highly glazed 
the paper is, the better will it suit for photogenio 
puriioses. These will be found advantageous^ not 
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but also from ^ho smaller quantity of the aolntlon of the ounce, la veiy eicellent ibr stopping, partlcu- 
nitrate of silver beiiig necessaiy, it not penetratmg larlj applicable to delicate drawing of feathers, or 
into their substancee other d&cate delineations, when it is desirable that 


9oAi/io«t.— 1st. A nearly saturated solution of 
chlorine— dry and. wash afterwards with nitrate of 
eilyer. This is not very sensitiTe ; it beeomes of a 
fine brown color, is but dightly altered by 

the stopping agents. It is adapted particularly to 
higbly-glaz^ papers. 

2n<f. Wash the paper with ammonia and nitrate 
of sUvar. Is not very delicate, but easily made. 

3rd. Chloride o| soda, twelve grains to one os. of 
water, and nitrate of silver. It must not be used 
with absorbent papers, but with the highly-glazed 
kinda« It is very delicate and sensitive to light. 

4th. Chloride of lime, twelve grains to one ounce 
of water, and nitrate of silver afterwards — applicable 
to any paper. * 

5th. Wash first with ten grains of salt, and twelve 
of chloride of lime, mixed together, and aissolved 
in an ounce of wateir. This forms a very excellent 
paper, and answers best with the camera obscura. 

6th.* Dilute muriatic acid, twenty-four drops, 
(S. 6. 1-12,) to an ounce of water, and«nitrate of 
silver. This forms a delicate paper, whether of the 
glazed or the absorbent kind — for the latter it should 
not be above half this strength. 

7th. Common salt, ten grains to an ounbe of 
water vttgnd nitrate of silver afterwards. 

Muniftc acid and the chlorides of metals, as 
common salt, require more care in their proportions 
than the foregoing substances ; and an g^tperiment 
which was tried, shows the absolute necessity of 
using an excess of nitrate of silver. 

A weak solution of nitrate of silver, (twenty 
grains to the ounce,) was treated with excess of 
chloride of sodium, when an insoluble chloride was 
precipitated ; this was exposed to the direct rays of 
tigs sun, without the slightest change ; the superna- 
tant liquor was then poured oif, and the precipitate 
well washed two or three times with distilled water, 
to remove any superfluous salt which might perchance 
be present ; the chloride of silver was again exposed 
to the light for many liours, when only a slight 
brown tint was produced. On the contrary, when 
tins nitrate of silver was treated with such small 
quantities of salt, that part of the solution of silver 
remained in excess, the light speedily blackened the 
chloride enposed to its action. * • « Similar expe- 
riments were tried with chlorite, chloride of lime, 
and chloride of soda, when excess did not prevent 
the blackening ; but when muriatic acid was used 
the same phenomenon was observed. * * * Without 
endeavouring to explain the difference of the action 
of light under these different circumstances, an im- 
portant practical inference is to be drawn from them ; 
for if any drcumstance prevents the nitrate of silver ^ 
being in excess, no action will be produced. 

In all the above it is to be supposed that the 
stHlIgth of the solution of nitrate of silver has been 
fifty grains to the ounce of water. 

Fimnp * — 1 st. Dilate muriatic add, about twenty- 
four drops to the ounce of water. It is not much to 
be ilepended upon. 

Two ounces of common salt to ^ pint of water 
fixes very dark drawings, but those of a lijghter tint 
become altered to a yellowish brown. This is cor- 
rected by the addition of a little sesquichloride of 
iron, which communicates a pink tinge. Ten grains 
of hydriodate of potass to an ounce of water ; tliis 
tmns the white parts to a pale yellow. 


they should not long remain in the light. By this 
^e white parts do not change to any other color. 

Should it from any cause be thought desirable to 
remove from the paper the colof which it acquired 
by, light, this may be performed dther by a strong 
solution of corrosive sublimate, whidi will render 
the paper quite white, or by a strong solution of 
hydriodate of potash, which gives it a yellow {int. 
If to the saturated sdution of corrosive sublimate 
a little gum be added, it may be us^ with a quill 
pen, either to prevent the action of light, or*to 
make white lines or marks after the action of the 
solar rays. Drawings may be made with great effect 
in this way. on paper previously exposed to the sun ; 
and this is by far the ^st mode of proceeding, when * 
naturalists or any other persons are desirous of cir- 
culating a few copies of any delineation among 
their own friends ; for as the white parts are exceed- 
ingly diaphanous and the black impervious to light, 
the dr&wings made by this means are much more 
distinct than those made by the ordinary described 
processes. This mode vrill be found exceedingly 
valuable where a few copies of any drawing of 
machinery are suddenly wanted for estimates of 
prices or other causes ; and the strongest light will 
never affect the original drawing. 

By the common method of making photogenic 
drawings, should any be imperfect or otherwise 
damaged, it will be better to expose them freely to 
the action of the sun ; by which means a uniform 
black ground will be produced, which will be suita- 
ble to the use of the corrosive sublimate : and thus 
any waste will be prevented. A thin paper, which 
should be slightly moistened before use, is most ap- 
licable to this mode of* drawing. The photogenic 
paper may be blackened either by dilute solution of 
proto-sulphate of iron or by hydro-sulphate of * 
ammonia. 

Photogenic drawings that are produced by the 
direct influence of the sun, copies of prints, im- 
pressidhs ol plants, feathers, &c., must be in the 
exact size of the original ; those taken by the 
microscope may be made of any moderate size ; 
those by the camera obscura, of necessity must be 
very small ; in fact, as it has beeb well observed 
** its use in this last department will for ever be 
limited, for a portion of an object only can be re- 
presented accurately; as, for every distance, the 
camera requires a different adjustment of its focus, 
so that to takk a landscape a hundred different foci 
would scarce suffice. For this reason, it certainly 
appears that the results of M. Daguerre’s experiments 
must be exaggerated.” 

In taking a photogenic drawing from a print, it 
is better to put the /ace of the print upon the pre- 
pared paper, but this is not absolutely nexsessary ; 
in our drawings on page 33 the print was placed face 
upwards, thus although there is an alteration of 
shadows, there is no reverse of position *, the right 
hand of the view is still the right hand of the copy. 

In taking a second transfer, in order to obtain a 
fac-simile of the original, much effect is lost by the 
cloudiness inseparable from the process ; to remedy 
this, Mr. Galpin, of the Adelaide Gallciy, augments 
the shadows and hlightens the lights of the first 
process, before he proceeds to submit the copy to a 
second : by which judicious means a much more 
spirited delineation is produced. * 
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A has lately been set up by the Italians for 
the discovery of M. Daguerre’s process, stating 
that they were acquainted with it as early as 1686 . 


CLIMATE, SEASONS, AND PERIODS OP 

TIME, INDICATED BY FOSSIL WOOD. 

By knowledge of ct>mparative anatomy, the forms, 
structure, and economy of beings long since oblite- 
rated from the face of the earth, may with certainty 
be determined. So by the aid derived from a few 
botanical principles we may illustrate not only the 
form and character of vegetables, of which but the 
faintest vestiges remain, but also point out the 
inf|iortant inferences at which we may arrive, re- 
lating to the state of the earth, the nature of the 
climate, and even of the seasons which prevailed at 
the periods when those plants flourished. Our 
» distinguished countryman. Professor Babbage, has 
forcibly exemplified the inductive process by which 
such results may be obtained. 

**We have seen,” observes this distinguished 
philosopher, ” that dicotyledonous trees increase in 
size by the deposition of an additional layer amually 
between the wood and the bark ; and that a trans- 
' verse section of such trees presents the appearance 
of a series of nearly concentric, irregular rings, the 
number of which indicates the age of the tree. The 
relative thickness of these annular markings depends 
on the more or less flourishing state of the plant 
during the years in which they were formed. Each 
ring may, in some trees, be observed to be subdi- 
vided into others, thus indicating successive periods 
of the same year during which its vegetation was 
advanced or checked. These rings are disturbed in 
certain parts by irregularities resulting from branches; 
and the year in which each branch first sprang from 
the parent stock, may therefore be ascertained by 
proper sections. These prominent effects ane obvious 
to our senses ; but every shower that falls, every 
change of temperature that occurs, and every wind 
that blows, leaves on the vegetable world the traces 
of its passage; slight indeed, and imperceptible 
perhaps to us, but not the less permanently recorded 
in the depths of those woody fabrics, e * 

* ” All these indications of the growth of the living 
tree are preserved in the fossil trunk, and with them 
also frequently the history of its partial decay. Let 
us now examine \he use we can make of these details 
relative to individual trees, when considering forests 
submerged by seas, imbedded in peat mosses, or 
transformed, as in some of the harder strata, into 
stone. Let us imagine that we possessed sections 
of the trunks of a considerable number of trees, 
such as those occurring in the Island of Portland. 
If we were to select a number of trees of about the 
same size, we should probably find many of then\ 
to have been contemporaries. This fact would be 
rendered probable if we observed, as we doubtless 
should do, on examining the annual rings, that some 
of them, conspicuous for their size, occurred at the 
same distances of years in several trees. If, for 
example, we found on several trees, a remarkably 
large annual ring, followed at a distance of seven 
years by a remarkably thin ring ; and this again, 
after two years, followed by another large ring, we 
ahould reasonably infer from these trees, that seven 
years after a season highly favorable to their growth, 
there had occurred a season highly unfavorable to 
them : and after that two more years, another very 
favorable season had happened, and that all the trees 
SO observed had exbted al^the same period of time. 


The nature of the season, whether hot or o(^d, wet 
qr dry, would be knowp with some degree w pro- 
bability, from the class of tree under examination. 
This kind of evidence, diough slight at first, receives 
additional and great oonfirmatioD by th^ diaooOiiry 
of every new ring which supports it ; and, by a 
considerable concurrence of such observations, the 
succession of seasons might be ascertained in geolo- 
gical periods, however remote.” 


WAXEN FRUIT. 

(RttumedfrwnfagB 23 , and eoncUtdedJ. * 

Thb requisite mould being pfeparad as before 
described, it will be necessary to have in readiness 
for casting several small pipkins, some whi^ wax 
or spermaceti, a hand-basin of cold w^ter, and the 
following colors : — ^The palest chrome yel low, Prussian 
blue, burnt unfber, red lead, flake white, and lake, 
all in powder, or still better, ground up with oil, 
as used \ot painting. 

The process of casting all of larger fruits is 
the same ; having therefore previously spoken par- 
ticularly of the apple, we will illustrate the method 
by that frpit ; a mould of one of which in two parts 
we are presumed to have ready. Place some of the 
wax upon a small fire to melt slowly ; when melted, 
add a little chrome yellow, and if you please to have 
a green apple, a very little Prussian blue along with 
it. While this is going on, the mould should be 
soaking in the basin of water. When thv^ax is 
ready, take the mould out of the water, and wipe 
the inside of it dry with a cloth. Then pour the 
melted wA into it, holding one half of the mould 
in the hand until it is nearly fi»U ; put the other 
half mould over it in its exact position ; which will 
be indicated by the various notches or holes cut in 
the sides. This done, hold the two parts tightly 
together by the hands, and without loosening them 
in the grasp, turn them over and over, until the 
melted wax within has spread itself on every part of 
the inside of the mould. Thus continue it in motion 
until the wax is completely set or congealed, which 
will be after a minute or two, and which may be 
known to be the case, when, by shaking the mould, 
no noise of a liquid is heard within. When thus 
partly hardened it must be placed for some minutgs 
in a basin of icold water, when most probably the 
mould will separate of itself ; if it does not, the 
least trouble will be sufficient to remote it from 
the apple withlnsi^, which as to its casting is 
now complete, and of course will be found more 
or less hollow in proportion to the quantity of wax 
employed. 

In making large fruit, the hot air*within the 
mould, having no vent, will sometimes make the 
wax spurt from the joint ; this is to be avoided by 
holding the filled mould upright a few seconds be- 
fore turning it about. The edge around the cast 
friiit where the two sides of the mould joiped must 
be pared off carefully with a knife. No|||ing 
beyond the above, except as to variation of color, is 
requisite in casting oranges— lemons— eggs — yellow 
plums — walnuts — pea pods — capsicums, or any 
other uncolored object, (miniature busts and wax 
dolls are colored with flake white and lake, thef are 
also much bettdl if a little Canada balsam be mixed 
with the wax ;) but if the fruit be partly coloredi 
much care in after painting is requisite. 

Supposing a red blush be wanted on the apple, 
a little dry lake is taken up by a bit of flannel and 
rubbed evenly on the side of the fruit ; if a streaked 
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apple be wanted, mix a littib lake with apirita o! 
turpentine, then, taking a small quantity in a short 
haired stiff brush, jerk it out of the brush on to ^ 
fruit, when it will run down the sides and produce 
tlie %ffeat> • If any peculiar marks or spots are to 
be imitated, they may be painted with any of the 
above-named colors mixed with mastic varnish 
this varnish also is used when it is desired that the 
fruit should be very shining, as cherries are{ if 
rough-coated fruit be waited, as, for example, the 
peach, \t must be cast as usual, then colored on one 
side by ^ry lake, varnishing, and imme^tely after 
varnishing be sifted over with paper powder. fSee 
pajye 62.J The bloom of i4d plums, and dark 
grapes, is made by dusting over them powder-blue 
from i^muslin bag. Strawberries, cherries, and 
other small fnilt, are always cast solid; that is, 
after the mould is made, instead of pouring in the 
wax to the one half and putting the other on it, a 
hole is made at the crack between the two ^alves, 
and the mould being held upright, wax is poured 
in until the mould is full. 

Grapes. are formed of glass globes made on pur- 
pose; these are of varied size, and have each a 
small nozzle or mouth like that of a phiak To fit 
them up in bunches, take some pieces of iron wire, 
twist a piece of sewing cotton neA* one end of each 
wire, so as to fit the mouth of a certain grape ; dip 
^ it into melted wax, ahd insert it into the mouth, 
when it ig[jll become fixed there ; then dip the grape 
thus fori^d into melted wax, colored of a very light 
green ; taking it out instantly it will dry, having a 
coat of the wax upon it, which gives it ^uch the 
appearance of a real grape. Several being tlius 
made, they may be Aed together in bunches accord- 
ing to fancy — about thirty in a bunch. Currants 
are made with similar but smaller glass globes, and 
in a similar manner ; but to give them the peculiar 
appearance of the opaque lines seen upon them, a 
piqre of sewing cotton is to be wound in sections 
around the fruit previous to dipping. The remains 
of the flower at the end of an apple, pear, flee., is 
imitated by a clove being thrust into the waxen image. 

Anatomical preparations, of which many are so 
complex, and so beautifully illustrative of morbid 
anatomy, cutaneous disorders, flee., are all mode in 
exactly the same manner as the directions given for 
waxen fruit, and colored after casting with common 
oil colors by precisely similar methods. Thus, al- 
though thoaabove may, from the name given to tlie 
article, appear trivial, yet, as file same principles 
are acted upon in working with wax generally, and 
it may be added casting and moulding also, the art 
becomes important from its varied objects and useful 
applications. 

ORIGIN OF BITUMINOUS SUBSTANCES. 

• 

Nature qf Coo/.— Coal is a moss of vegetable 
matter, transmuted by chemical changlh into car- 
bon ,«and still exhibiting the stoicture of the plants 
from which it was derived. When sections of coal 
are seen through the microscope, the fine, reticu- 
lated structure of the original is distinctly visible, 
the qbUs of which are filled with a light, amber- 
colored matter, apparently of a bituminous nature, 
and so volatile as to be readily expelled by heat, 
before the texture of the coal is destroyed. 

Mr. Parkinson, whose work abounds in most in- 
teresting observations and experiments on the fbs- 
silization of vegetable substances, has shown that the 
production of coal has depended u]||)on a change 


which all vegetable matter undergoes when exposed 
to heat and moisture, under circumstances that ex- 
clude the air, and prevent the escape of the more 
volatile principles. In this condition, a fermenta- 
tion, which he terms the bituminous, t^es place, of 
which the phenomenon, exhibited by mow^humt 
hay, is a familiar example. Were veg^ble matter 
under the circumstances here delcribA, placed be- 
neath great pressure, so as to confine the gaseous 
principles, bitumen, lignite, or coal, might be pro- 
duced, according to the varions modifications of the 
process. 

Mineral Oil, Ntgfh/ha, and Petroleum, — Springs 
or wells of the infiammable substance called Mineral 
* Oil, occur in many countries, as Persia, Criabnl, 
Sicily, America, flee. ; generally in rocks associated 
with coal. Naphtha ia nearly colorless, and trans- 
parent, bums with a blue flame, emits a powerful 
color, and leaves no residuum. Genoa is lighted 
with naphtha from a neigbouring Bering. Petroleum 
is of a dark color, aud thicker than common tar ; in 
some parts of Asia, this substance rises from coal- 
beds in immense quantities. From a careftil analysis 
of petrdleum, and certain turpentine oils, it is clear 
that their principal component parts are identical ; 
and it app^rs, &erefore, evident that the petroleum 
has originated from the coniferous trees, whose re- 
mains have contributed so largely to the formation 
of ooal ; and that the mineral oil is nothing more 
than the turpentine oil of former ayes — not only 
the wood, but also large accumulations of the 
needle-like leaves of the pines may also have con- 
tributed to the process. We thus have the satisfac- 
tion of obtaining, after the lapse of thousands of 
years, information as to the more intimate composi- 
tion of those ancient destroyed forests of the period 
of the great coal formation, whose comparision with 
the present vegetation of our globe is the subject of 
much interest and investigation. The mineral oil 
may be ranked with amber, succinite, and other 
similar bodies which occur in the strata of the earth. 
The occurrence of petroleum in springs does not 
seem to depend on combustion, as has been sup- 
posed, but is simply the result of subterranean heat. 
Accordihg tc^ the information we now possess, it is^ 
not necessary that strata should be at a very great 
depth beneath the surface to acquire a heat equal to 
the boiling point of water, or minei^ oil. In such 
a position the oil must have suffereif a slow distilla- 
tion, and have found its way to the surface ; or 
have so impregnated a portion of the earth, as to 
enable us to collect it from wells, as in various parts 
of Persia and India. The author of an interesting 
piperin the **iihnerican Journal of Science, " remarks 
that petroleum is now daily discharging into Che 
soft mud and gravel in the beds of the Muskingum 
and Hew's rivers. At Chilley, in Sussex, beds of 
shanklin sand are permeated throughout with bitu- 
minous oil, originating either from neighbouring 
peat-bogs, or from lignite beds of the Weidden. 

(Continued on page 67.) 


PAPIER MACHEE, flee. 

Papier Maehh consists of cutting^s of white or 
brown paper, boiled in water, and beaten in a mor- 
tar till they become a kind of paste, and mixed with 
a solution of gum arable in size, to give tenacity to 
them. Ihe pulpy nftiss thus formed is made into 
‘.ea-boards, toys, fltc., by pressing it into oiled 
moulds. When dried it is covered with a mlxtura 
of size and lamp black, :ind afterwards varnished. * 
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It ii from this material that the scrolls, wreaths, 
and rosette ornaments for theatres, decorativo cor- 
nices, &c., are frequently made, being gilt after- 
wafds. Also, the French, who excel in papier 
mach^ work, are accustomed to make numerous, 
models, painting them with fresco colors^that is 
with Tarious pigments mixed with whiting, or some 
opaque color. Of this description haye hoax formed 
models of the chief routes through Shritzerland, 
in which tlie foundation, or mner^ surface, is of 
paper, formed irregularly, and colored to resemble 
mountains, &c. The glaciers are of coarsely 
pounded glass — ^the roads painted brown— 'the 
rivers blue — the woods made of the pile of velvet 
ctf.. off, and the villages of cork. 

Paper Paate is very similar to the last, but made 
of white paper, boiled in water for five hours. Then 
the water being poured off, the pulp is pounded in 
a ^edgewood mortar, passed through a sieve, and 
mixed with a little gum water, or else isinglass-glue. 
Some years since there was at Bath, an exhibition, 
called the Papyrunum, consisting of some hun- 
dreds of beautifrl groups of figures and landscapes, 
made wholly of fine paper paste, by Mrs. Aberdeen, 
in which delicate color and plastic character 
of the material were finely exemplified. It is at 
present used as a modelling material, chiefly to 
make the finer mouldings and statues in paper archi- 
tectural models, and for which M. Deighton is^so 
celebrated. 

Pollen Powder^ or Paper Powder ^ is the above 
pulp dried, pounded fine, and passed through a 
sieve, the size or gum water being omitted. It is 
employed by the bird staffers to dust over the legs 
of some bir&, and the bills of others, to give them 
a powdery appearance; also to communicate the 
downy bl^m to rough-coated artificial fruit, and 
other purposes of a similar nature : it makes excel- 
lent pounce. 


METHOD OF TRAINING VINES IN POTS 
FOR FORCING. 

A viNB sufficiently strong for the purpose of forc- 
ing (previously grown in a pot, and a* the age of 
two years from the layer) should be shifted into a 
pot of suitable size and compost, and cut down any 
time in the autumn or winter months. In the spring 
it should be plbced close to a south wall. Allow 
one or two shoots only to be produced ; these should 
be constantly kept ncdled close and divested of side 
shoots, and the snrfkce of the pot mulched, and 
watered occasionally, if necessary. In the autumn, 
when the summer growth is over, puune down by 
catting off the imperfectly ripened wood, and re- 
move the plant to a north aspect, where it may 
receive a sufficient hybernation or winter check 
from the first frosts, securing the shoot or shoots 
from the wind. When the time arrives for the plant 
to be takra into the forcing-houses, provide six or 
eight straight, well painted, taper sticks, about 3^ feet 
long. Pplace them at equal distances round the 
stem all leaning outwards, and fixed to a hoop at 
top, forming a trellis, like an inverted cone. On 
tins, train the shoot or shoots ; ascending spirally 
at the distance of right or ten inches from each 
other ; continuing the volutions as far as the shoots 
will extend. When the vine is thus trained, examine 
the position of the buds, afid cut off all those 
which would shoot inwards : this will prevent the 
tree from becoming crowded ; and those only on the 
outside being suffered to riioot, and stopped imme- 


diatriy beyond the fruiig will have freedom thrir 
leaves and bunches, without resting on the frame or 
on mudi other. This is the most convenient form 
for trainii^ vines in pots : it allows the natural, and 
therefore the necessary, length of shoot, ^4 issthe 
position of all others the most conducive (o firuit- 
fulness. — Gard, May. 


POWER OF CARBONIC ACID ON THE 
LUNGS. 

When M. D’Arcet went to visit the very abundant 
and carious source of carbonic arid, exiAing at 
Montpensier, in the departmenlTof Puy de Dome, 
he endeavoured to ascertain personally the effect of 
the gas when respired. He kneeled down, there- 
fore, near the larger source, suppoi^ng hiifrhlf on 
his hands, and advanced his head slowly downward, 
intending to raise himself the moment he felt any 
indication of risk ; but on commencing the respira- 
tion of (he gas, the effect of feebleness and extinc- 
tion of power was so sudden, that he fell down flat, 
with the face entirely immersed in the current of car- 
bonic acid, and would have lost his life, but that the 
guide whom he had forewarned, raised and carried 
him away*^ to the fresh air. 

M. D’Arcet pipposes two curious uses of the 
place. The nature of the ground, assisted by cer- 
tain protecting hedges, will enable the carbonic acid 
to collect in great quantities. A cistern is to be 
formed at the lowest level, and then wheiSihinimals 
come to drink the water, or are tempted by the 
green riiade, they will be killed, and thus much 
game is %lculated upon for the advantage of the 
village. Then a house is to be built with an inclined 
floor, a pully, a double rope, &c., so that a dog 
may be tied to the rope, led into the carbonic acid 
atmosphere in the house, rendered insensible, hauled 
up again, and revived by the fresh air : and thus by 
making the celebrated experiment of the Grotto del 
Cane in a scientific way, much company, it is ^- 
pected, will be drawn to the place. 


REVIEW. 

Jlluetratione of Mechanics, — By Professor Mosely, 
King's College, — Price 5a, ^ 

The public were long ago informed that the Profes- 
sors of King's College had it in contemplation to 
publish a series of books for the use of their pupils, 
upon the subjects of their respective appointments, 
as teachers. This is the first of that series, and is 
well adapted to the purpose for which it was written 
— the instruction of youth; it, however, goes no 
farther than this, being written in a poptilar, rather 
than in a scientific and learned style. It reminds 
us very much, both in style and arrangement, of 
** Dr.^Amott's Elements of Physics." It is divided 
into numerous chapters, divisions, and sections, con- 
taining the ^Id routine of the mechanical powers, 
forces, properties of matter, Ac., with verylitUe 
that is new by way of illustration, and not a word, 
except incidentally, as to the application of me- 
chanical principles to the purposes of manufiictures 
or locomotion — ^scarcely anything upon those, all- 
important snbj^ts of friction and wheri-work-^and 
nothing whatever upon the many contrivances rela- 
tive to alteration of motion. Notwithstanding this 
it is a useful synopsis, as we said before, for youth, 
though we cannot think that it is to be compared 
with the “ Elementary Works'' of Messrs. Cham- 
liiTs, one of which we have before noticed. The 
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fbllowiiig axtnctf will show^better the etyle and 
manner than anything we can IVer ; — 

Tke dimentioni qf the earth hone not diminished 
for the tost 2,500 year#.— No obstacle being op- 
posM to .the foroe of motion with which the earth 
rotates, that fbrce must be the same now that it 
always was. But if, by the contraction of the eartii's 
mass, its parts are brought now nearer to the axis 
about which it rotates, ^n they were formerly, it is 
clear that these, revolving at a less distance, must, 
to hav^the same force of motion, revolve faster — so 
that if t]ie earth's diameter had contracted, the day 
would now be shor^r than it was. Now we have 
observations which show, that the day is now pre- 
cisely of the same length that it was 2,500 years 
ago. None of that diminunition of bulk from the 
cooling of its nAss, of which geologists speak, can, 
therefore, have taken place, with any perceptible in- 
fluence, within that period. 

To make a carriage run in an inverted jymtion 
without falling, — Let a bar of iron be turned round, 
so as to form a circle, the two ends being brought 
out into two inclined planes, and the two curved 
portions of the bar being made to lie a small dis- 
tance apart at the point where they pass eaieh other. 
This bar being now placed with the curved portion 
of it in a vertical position, let d* small heavy car- 
riage be placed at one of its extremities with wh|els, 
on the outside of whicli are flanches, to keep it as it 
rolls up^the bar. Descending the inclin^ plane, 
this carri^e will ascend the curve, and if the point 
from which it has descended be high enough, the velo- 
city it will have acquired will cause it to ascend, to 
the top of the curve, and give to it d sufficient cen- 
trifugal force at thaf point to overcome its gravity, 
and cause it to run on in that inverted position with- 
out falling. It will thus descend in safety on the 
opposite branch of the curve, and will again be 
brought to rest as it ascends the opposite inclined 
plzae towards the other extremity of the bar. This 
ingenious illustration of the effect of centrifugal force 
was devised by Mr. Roberts, of Manchester. 



** The dypamical qjfect of a human agent . — ^The 
muscular power of a man is usually made to operate 
either by his legs or his arms, rarely by both toge- 
ther. It has been estimated that by the action of 
his legs upon a tread-wheel, he can raise hi^ own 
weight, about 150 lbs., 10,000 feet per day, which 
gives a dynamical effect of 1,500,000 feet per day, 
or 3,125 per minute, supposing the work to be con- 
tinued eight hours a day. A man who ascended a 
hill 10,000 feet high, would do a good day's work, 
a result which corroborates the preceding. In re- 
spect* to the dynamical effect of a man working with 
Ins arms, we have the authority of Smeaton, that a 
good laborer can thus raise 370 lbs. 10 feet high 
per minute, being somewhat greater with his arms 
than his legs. Desag^ilters makes the dynamical 
effect of a man working with his arms 5,500 per 
minute, this is, howevei, considered too high an 
estimate. 


** The dynamical effect qf a horse. — A horse draw- 
ing a weight out of a well over a pulley can raise 
200 lbs. for ei^ht hours together, at the rate of two 
miles and a half, or 13,000 feet per hour. This 
gives for the dynamical effect of a horse per minute 
29,333. The usual estimate of the djrnamical effect 
per minute of a horse, called by engineers a horse's 
power, is 33,000. Mr. Smeaton states it to be 22,000. 

“ The dynamical effect qfll^, of coals.’— The 
power of heat which slumbers among the particles 
of a mass of coal, is best called into operation as a 
dynamical agent, by combining it with water under 
the force of steam. According to Mr. Watt a 
bushel of coals (84 lbs.) will convert into steam tm 
''cubic feet of water ; so that 8 lbs. is sufficient to 
evaporize one cubic foot. Now one cubic foot of 
water, according to Tredgold, will expand itself into 
1,711 cubic feet of steam, at a temperature of 212, 
and retaining an elasticity equal to the pressure of 
one atmosphere. These 1,711 cubic feet of steam 
are, therefore, capable of propelling a piston of one 
foot square, under the pressure of one atmosphere, 
through a distance of 1,711 feet. Now the pres- 
sure of ‘the atmosphere on a surface of a foot square 
is 2,120 lbs. These 8 lbs. of coals, thus converting 
into steam a cubic foot of water, are capable, there- 
fore, through this intervention of the steam, of pro- 
ducing a dynamical effect represented by the pro- 
duct of 1,711, multiplied by 2,120, or by 3,627,320. 
This effect being produced bv 84 lbs., the effect of 
one pound is obtained by dividing it by 84, by which 
division we And 431,824 for the dynamical effect 
which 1 lb. of coals is capable of producing." 

MISCELLANIES. 

Caoutchouc Balloons. — Put a little ether into a 
bottle of caoutchouc, close it tightly, soak it in 
hot water, and it will become inflated to a con- 
siderable size. These globes may be made so tbin 
as to be transparent. A piece ci caoutchouc, the 
size of a walnut, has thus been extended to a ball 
15 inches in diameter ; and a few years since, a 
caoutchque balloon, thus made, escaped from Phila- 
delphia, andVas found 130 miles from that city. * 

7b Color Unsized Prints. — ^Those who color en- 
gravings, which have been printed on unsized or 
bibulous paper, make use of the following compo- 
sition, which is very similar to that employed in the 
paper manufactories. Four ounces of Flauders 
glue and four ounces of white soap are to be dis- 
solved in three pints of hot water. When the 
solution is cony;)lete, two ounces of pounded alum 
mya>t be added, and as soon as these ingredients are 
well mixed, the composition is fit for use. It is 
applied cold with a sponge, or rather with a flat 
9 camel-hair brush. 

Resin Bubbles. — Dip the bowl of a tobacco-pipe 
into melted resin, hold the pipe in a vertical position, 
and blow through it, when bubbles of various sizes 
will be formed, of a brilliant silvery hue, and in a 
variety of colors. This is the method pursued by 
the Italians to make the imitation bunches of grapes, 
which are sold by them at a few pence. These 
grapes are fastened together, and then dusted with 
powder-blue. 

Patent Atmospheric Railroad, — A series of ex- 
periments have beenj lately made with Mr. Clegg’s 
atmospheric railway. The principle of which is 
exhausting a tube of its atmospheric air, and thereby 
drawing along a piston, , which has a rope and 
carriages attached to it. But perhans it will be ^ 
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in &C patentee’s own words, ] 
tspecVaWy as we have not ourselves seen it. “ Clegg’s 
atmospheric railroad is worked by stationary steam 
entlnes, apart from each other two to five 
according to the nature of the country. Two 
enaines are fixed at each station, one for the up, 
the other for the down train, excepting on long 
inclined pUnes, wSere one engine only is requisite. 
The power is communicated to the trains hy means 
of a pipe laid between the rails, which is exhausted 
by air pumps, worked by the engines. A piston is 
fitted to the pipe in such a manner that it will slide 
air-tightly therein. The pressure on the back of 
this piston, when the pipe is exhausted, is equal to 
a* column of mercury, twenty inches high. An* 
available tractive force is thus obtiuned of 714 lbs., 
which will draw a train weighing thirteen tons up 
an ascent of ‘one in fifty. With engines of the 
above-named power, the train can be impelled at 
the rate of thirty-five miles per hour, and the 
sections of the pipe exhausted with sufficient rapidity 
to admit of a train being dispatched each way every 
ten minutes, or if we make allowance for all possible 
delay, four trains each way may be transmitted per 
hour, making a total of 2,496 tons per day.'’ 

New Light for lAghUhouees , — ^A letter of the 10th 
March, from Trieste, states that a new system of 
producing light for light-houses has been invented 
by a seijcant-major in the Austrian artillery, naiued 
Selekonsky. The apparatus consists of a parabolic 
mirror, 62 inches by 30, with a 12.lnch focus, and 
the new light is produced by a new kind of wax 
candle, invented by M. Selekonsky. It has been 
tried under the inspection of the Austrian Lloyd's 
Company, in the port of Trieste, by being erected 
on the mast of a vessel. The light is said to have 
illuminated the whole of the port and the^ sur- 
rounding parts of the town equal to the moon at 
full, and at the distance of 600 yards the finest 
writing could be read. A second trial has been 
made in bad weather, and the result was propor- 
tionablv favorable. . 

To inlay Mother-qf-Pearl Wor*.— In Birming- 
ham, (to save time,) the fragments of pearl are cut 
(into shapes with press-tools. TortoisdshelT is soft- 
ened by soaking it in hot water— the design is ar- 
ranged, and pla^ between flat dies, under a heavy 
press, to rema\n till the shell is cold and dry. It is 
thus embedded in the shell. Those vivid colored 
particles seen on paper trays, &c., are fragments of 
the Aurora shdl, pressed in the same way, while the 
paper is damp; when dry, the design is painted, 
varnished, baked, and pollihed. 

Heat patnng through G/ass.— THb following ex- 
periment is by Mr. P. Talbot, F.R.S. Heat a poker 
bright red hot, and, having opened avi^dow, apply 
the poker quickly very near to the outside of a pane, ^ 
and the hand to the inside ; a strong heat will be 
felt at the instant, which will cease as soon as the 
poker is withdrawn, and maybe again renewed, and 
made to cease, as quickly as before. Now, it Is 
well known, that if a piece of glass is so *much 
warmed as to convey the impression of heat to the 
hand, it will retain some part of that beat for a 
minute or more ; but in this experiment, the heat 
will vanish in a moment. It will not, therefore, 
be the heated pane of glass that we shall feel, but 
heat which has come through jhe glass, in a free or 
radiant state. 

Jtko G/f(e.— Mix rice flour intimately with cold 


water, and gently sirotier it over the fire, jvhen it 
readily forms a delAate and durable cement, not 
only answering the purposes of common paste, but 
admirably adapted to join together paper, card, Ac. 
When m^e of the consistence of plastic cJay,|inoriels 
busts, basso relievos, &c., may be formed ; and the 
articles, when dry, are very like white marble, and 
will take a high polish, being v^ry durable. In this 
manner the Chinese and Japanese make many of 
their domestic idols. 

Conducting Powero qfMetaU to /feoL— Eold in 
the flame of a candle, at the same time, apiece of 
silver wire and a piece of platinum wire, ^en the 
silver wire will become too hot hold much sooner 
than the platina. Or cut equal pieces of each wire, 
tip them with wax, and place them upright^pon a 
heated plate (as a fire-shovel), when the wax will 
be seen to melt at different periods. 

Indian BuSber Cerye/r.— Having some Indian 
rubber varnish left, which was prepared for another 
purpoM, the thought occurred to the writer, of try- 
ing it as a covering to a carpet, after the following 
manner: — A piece of canvass was stretched and 
covered with a thin coat of glue, (corn meal size 
will prokehly answer best,) over this was laid a 
sheet or two of common brown paper, or newspaper, 
and another coat tf glue added, over which was laid 
a pattern of house papering, with rich figures. — 
AftAthebodyof the carpet *^as thus prepared, a 
very thin touch of glue was carried over the face of 
the paper to prevent the Indian rubber vdflhsh from 
tarnishing the beautiful colors of the paper. After 
this was dried, one or two coats (as may be de- 
sired) of Indian rubber varnish were applied, which, 
when dried, formed a surface bo smootii as polished 
gbss, trough which the variegated colors of the 
paper appeared with undiminished, if not with in- 
creased, lustre. This carpet is quite durable, and 
is impenetrable to water, or grease of any descrip- 
tion. When soiled, it may be washed, like a sm^'th 
piece of marble or wood. If gold or silver leaf 
forms the last coat, instead of papering, and the 
varnish is then applied, nothing can exceed the 
splendid richness of the carpet, which gives the floor 
the appearance of being burnished with gold or silver. 

QUERIES. 

56— How is glass stained ? Jntwered on page 251 . 

57^When a shred of camphor ia placed on ivater it swims 
round in circles, but i£ a little grease be dropped In it stops, 
and seeks the side of fhe vessel. What ia the reason of this ? 
Antttered on page 104. 

58— How can a precipitate be formed from a decoction of 
cochineal ? Amwered on page 1 04. 

59— How are quills clarified P Jnawered Ai page 8a 

60— Why do lobsters become red in boiling ? Answered 
on page 160. 

61— How can silver be gilt without the use of mercury ? 
and iifli practicable to gild silver previous to its being bur- 
nished T Amwered onpage 104. 

68— 'How is Indian rubber to be artificially moulded into 
iboes,&c.P Amwered on page i\3. 

63— Can gluten be, by any process, made to answer the 
same purpose as Indian rubber ? Amwered on page 104. 

64 — What is the mode of preparing the Fecula. advertised 
as Tous lea mols, or Canna Root P Chemical analysis can 
scarcely prove the plant from which any kind of fecula la 
derived. The grains of the fecula of the potatoe, afid also 
those of the Canfta plant are comparatively large, and va- 
rious In shape. If. therefore, Tous les mois be not in reality 
potatoe starch, as the querist supposes, this latter may cer- 
tainly be substituted for it without detriment— Eo. 

65— How are medallion wafers to be made? Amirrrfd 
on page 413. 
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ANAMORPHOSIS, OR HORIZONTORIUM. 
Tbb Horizontorium is one of those monstrous 
projections, which, under ordinary points of view, 
appears extravagantly distorted and ridiculous, ^ yet 
sedn from a particular situation, the picture strikes 
the eye as one of complete symmetry. This optical 
illusion is considei^d as of comparatively modem 
invention, but this is by no means the case, as a 
description of it, under the name of Anamorphosis, 
appears in the very oldest books on mathematical 
ampsements ; the correct delineation of the picture 
depending upon the simplest rules of mathematics 
and perspective. The Horizontorium is but a 
revival therefore of the more ancient Anamorphosis, 
and lately the same recreation has appeared under 
various new names, though precisely the same view 
being given aaf'the illustration. 

Fig. 1.— Shows a castellated building surrounded 
by its wall, the turrets appear ready to fall, leaning 
in different directions, away from the centre ; not a 
line is upright. The turrets too are larger at the 
upper part than below, are much too tall for their 
width, and the whole view appears distorted. 'If 
however a piece of card be cut of the size and shape 
of the darker object in Fig. 2, a hole about as large 
as a pea be made in the upper part, and the lower 
end of the card bent to form a foot, as represented, 
and this piece of card be placed at that point wliere 
all the lines that bound the various turrets would 
converge (which will be found seven inches and a 
half below the top of the highest turret), the whole 
view wiU appear in its just proportions, represent- 
ing a castle at a considerable distance, the loftiest 
part of which appearing scarcely an inch high. 

2 . 



The preceding is the mathematical construction of 
the distorted view. 

Suppose A B, Fig. 2, to be a common square 
picture, which it is desired to distort ; divide 
square into u number of smaller squares at pleasure ; 
then draw the line C D equal to the breadth of the 
view required. Bisect C D in £, and draw £ F 
equal to the distance at which tlx; view is to be seen. 
From F draw F 1 perpendicular to E F, and make 
F 1 equal to the height of the eye-hulc in the^card, 
or the exact point of sight. Join I D ', divide C D 
into the same number of equal parts as you hed first 
divided the line A B. Draw lines from each of 
these points of division to the p6int F ; and cross 
lines at the various points of their intersection with 
the line D 1, a partdlelogram will thus be faAr..ed, 
divided into the same number of smaller parts as 
the square A Be It is now only requisite to draw 
upon each of these that part of the original picture 
corresponding to it, and the whole will appear in 
just proportion at the distance F, and the height I 
above the plane. 

• ON FERMENTATION. 

VsoBTABLB subst^nces are composed almost wholly 
of oxygen, hydrogen, and carbon; and owing to 
the diumerous and* energetic jiffinities with which 
these, their elements, are endowed, vegetables are 
very prone to spontaneous decomposition^^ 

To the changes which take place, the term Fer~ 
mentafion is applied ; a mysterious process, which, 
notwithstanding the deep researches of Lavoisier, 
Sausseur, and more modern chemists, is not even 
now susceptible of a satisfactory explanation. There 
are live distinct kinds of fermentation : the saccha- 
rine — ^vinous — panary — acetous— and putrefactive ; 
each of which offers phenomena and results peculi- 
arly its own. To offer a few remarks upon each of 
these is the object of the present essay. 

The Saccharine. — Whether the deposition of 
gum, oil, wax, resin, &c. arises from any species 
of fermentation, is among chemists a matter of 
some dispute ; it appears most probable, however, 
that these bodies, the whole of which are com- 
pounded of oxygen, hydrogen, and carbon, are ,the 
result of some peculiar circumstances of vegetable 
life, and not formed by any action which can bear 
the character of a general decompositjpn ; sugar, 
however, from its, capability of being produced by 
artificial means, and from the ready conversion of 
gluten and woody fibre into this substance, gives 
rise to a belief that although, occasionally, it may 
be a vegetable deposit, yet that in man^ cases it is 
the result of fermentation. Thus in the germination 
of seeds, put of the gluten is converted into sugar. 
In t^e malting of barley, which is but germination 
artificially produced, this is seen in a very conspi- 
cuous manner. The ripening of fruit is attributed 
also to the saccharine fermentation, especially as 
many fruits, if gathered before their maturity, ripen 
by keeping. 

The Vinotu . — ^This is the most useful and impor- 
tant of all the kinds of fermentation. It is that 
produced in t|^e making of all wines, beer, cider, 
mead, spirits, Ac. If the juice of any ripe fruit, 
or a decoction of seeds, as of malt, or sugar and 
water in proper proportions, be mixed with a small 
quantity of yeast, and heated to a temperature of 
70% the vinous or spirituous fermentation com- 
mences, the various ingredients act upon each other, 
a decomposition of some of them takes place ; the 
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liquor becomes thick and turbid ; the temperature 
increasest and carbonic acid gas is evolved. In a 
short time, the brisk fermentation ceases ; the liquor 
bcc«nes^ciq|Br, and it has lost its sweet flavor ; its 
sugar ha^ become converted into alcohol, or spirit, 
and carbonic acid ; nearly equal in weight to the 
sugar decomposed. ^ 

Although most vegetable substances will ferment 
if Ifept warm and moist, yet to produce this kind, 
live things appear to be necessary ; — warmth, water, 
sugar, ^ vegetable acid, and gluten. Thus in the 
making of winci the juicfe of the fruit, or as it is 
called musif contains the acid, gluten, sugar, and 
water, and therefore it follows that if it be kept 
wa rm, ^t would pass on to the vinous fermentation, 
* but tis in many » coses it would not ferment quick 
enough to maVe wine, it is customary to dilute the 
must with water, and to put into it some sugar, 
with a small quantity of yeast, to hasten tlm pro- 
cess. The juice of unripe fruits will scarcely fer- 
ment at all, because of the excess of acid they 
contain ; thus the juice of unripe grapes is a rough, 
acid liquor called verjuicet and will for many years 
remain in the same inactive state ; but grapes come 
to maturity can no sooner be pressed into a vessel, 
than they become a fermentable liquor, and in 
moderately warm countries so rapid does Uie vinous 
fermentation proceed,*that in a very few hours, *the 
liquor iq, of intoxicating properties. 

The Is that which is produced in the 

manufacture of bread. The yeast which is used 
causes a quantity of carbonic acid gas to be evolved, 
which being prevented from escaping, by the stiff 
nature of the dough, occasions throughout the whole 
mass a number of vesicles, or air bladders, which 
render the bread light and porous. Some philoso- 
phers have been of opinion that this fermentation is 
distinct from every other, starch being the material 
dejomposed ; others, among whom is Dr. Colqu- 
hon, affirm that it is identical with the vinous, and 
the circumstance of the steam arising from an oven 
of bread, yielding alcohol, goes very far to prove 
the correctness of his views. A manufactory has 
been erected in London for the purpose of collecting 
the spirit emitted by dough in the process of baking. 
It Aiay not be deemed irrevclant to mention here a 
method of making bread on a new principle, intro- 
duced by Dr. Whiting. It consists in the decom- 
position of* carbonate of soda dissolved in water, 
and mixed with flour so as to foftn the consistence 
of dough, then muriatic acid is added in the exact 
proj)ortion for saturating the carbonate of soda, it 
is then ready for baking. It will be understood 
that the acid combines with the soda, and forms 
chloride of sodium, or common salt ; the carbonic 
acid gas b set free, by which means the bread is 
rendered light, as in the common process, am? of a 
more uniform quality. 

77ie Acetous, — It is so culled because after bodies 
have passed through it they become sour ; if liquid 
the resul t is called vinegar, or acetous acid J Although 
the vinous fermentation b most useful, yet thb b 
the most common. Bread, or rather dough, becomes 
sour,* if exposed to the air and sun; sugar and 
water is affected in the same way, hnd^also most 
liquids which have passed the vinous fen entation 
will turn to vinegar. However such as are very 
strong, or which contain a large portion of spirit, 
resist the action of the air and sun until the spirit is 
evaporated ; oxygen gas is then absorbed from the 
atmosphere, and acetic acid is formed t should the 
liquid be confined in close vessels, it would be for 


less Ibble to run into acidity. It is not to be 
inferred from the above that the acetous fermenta- 
tion must be preceded by the vinous action ; on the 
contrary, acidity is often produced in substances 
where no trace of any previous decomposition b 
apparent ; many substances ferment in the stomach, 
and occasion acidity, without the smallest reason to 
suppose that alcohol has previously been formed 
there; and sour pastes, sour jellies, meats and 
milk are but instances pf the acetous fermentation, 
not preceded by the vinous. • 

The Putrrfactive. — Is too common not to have 
been repeatedly observed in its effects. The coDdi*:^ 
tions which are required for enabling the putrefactive 
process to take place are moisture, air, and a 
temperature above the freezing point. The nature 
of the chemical action in putr^action ai% exceedingly 
obscure — it takes place in vegetable and in animal 
bodies. Those which have passed through the other 
states of fermentation are equally Ibble to thb 
process as those bodies which are not susceptible of 
either of them ; sometimes it proceeds rapidly, os 
in wamjer climates ; sometimes so rapidly indeed 
that in a few minutes, sweet and wholesome meat 
becomes nauseous and putrid, putting on various 
colors, and exhaling ammonia, nitrogen, and sul- 
phuretted hydrogen. Vegetables decay more slowly, 
bnt the process (ff putrefaction sooner or later attacks 
and destroys them ; we see the decay of the hard 
trunk takes pbee as surely, though not so quickly, 
as that of the perishable grass ; and the foetid smell, 
mouldy appearance, or earthy residuum of the fallen 
leaf ; the stagnant solution, or the putrifying insect, 
is but a type and an example of that putrefactive 
fermentation which awaits all animated nature. 

TV. B. 

[Another kind of fermentation our correspon'lent 
has omitted to notice ; it is called the Bituminous, 
and is alluded to in the paper in the last number, 
on the formation of coal. Some have supposed that 
the luminosity seen in some decaying trees, in the 
phosphorescence of the ocean, and in various shell- 
fish wheB be. 9 oming putrid, b properly a distinct 
kind of fermentation, called the Electrical, — Eo.] 


ORIGIN OF BITUMINOUS SUBSTANCES. 

C Jiesumedfnm page 62, a7ul concluded. J 

Bitumen, Amber, and Mellite, — Bitumen may 
be described as an inspissated mineral oil ; it is 
generally of a dark-brown color, with a strong 
odour of tar. ^In the Odin mine of Derbyshire, a 
species occurs which is elastic, being of the consis- 
tence of thick jelly, and bearing some resemblance 
to soft India-rubber; as it will remove the traces of 
•a pencil, it has been named mineral caoutchouc. 
Some specimens possess the color and transparency 
of amber ; the soft bitumens may be rendered solid 
by heat. 

From this bituminous substance to Amber we 
pass by an easy transition ; for bbek amber bears, 
both in its appearance and composition, a close 
resemblance to tlie solid bitumens. The nature of 
common amber is too well known to ' need remark ; 
its electrical properties, odour, combustion, and 
the fact of its inclosing insects, leaves, and other 
foreign bodies, indicate its origin and former con- 
dition. This substance is found in nodular masses, 
which are sometimes eighteen inches in circum- 
ference ; it occurs in bedstof lignite, and on the 
coast of Prussia in a subterranean forest, probably 
of the newer tertiary epoch. Mr. G. B. Sowerby 
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mentions having seen, at Baden, tJie brunch of a 
tree converted into jet, and having the centre filled 
with amber. In the brown coal of Mukaw, amber 
occurs in the fbssil coniferous wood, partly in dis- 
seminated portions, and partly in the rcshi^vesnela 
themselves ; and hr-coiics are fretinently discovered 
which contain thig substance on and between the 
scales. Amber has also been found in coniferous 
plants associated with ferns, in coal that is referred 
to the upper secondary formations. In fine, there 
can be no doubt that amber is an indurated resin, 
drived from various coniferous trees, and which 
occurs in a like condition in all zones, because its 
rsual original depositories, the beds of brown coal,^ 
have been formed almost everywhere under similar 
circumstances. 

A mineral substance, called Mellite^ or honey- 
comb, from its color, is found among the bitumi- 
nous wood of Thuringia. In its chemical compo- 
sition, and electric properties, it bears a great 
analogy to amber ; it is usually crystallized in small 
octahedrons. In the tertiary beds of Highgate a 
fossil resin, resembling copal, has been dis£pvered. 

The Diamond, — The chemical constituents of 
this substance are chiefly carbon or charcoal, and 
hydrogen, with a small proportion of oxygen — the 
essential characters of vegetable matter. In the 
diamond we have the elements of pure carbon ; at 
a heat less than the melting point of silver, it bifrns, 
and is volatilized, yielding tlie same elementary 
products as charcoal. Sir Isaac Newton long since 
remarked, that the refractive power, that is, the 
property of bending the rays of light, was three 
times greater in respect of these densities, in amber 
and in the diamond, than in other bodies ; and he 
therefore concluded that the diamond was some 
unctuous substance that had crystallized. Sir D. 
Brewster has observed, that the globules of air ( or 
some fluid of low refractive ) occasionally 

seen in diamonds, have communicated, by expan- 
sion, a polarizing structure to the parts in immediate 
contact with the air-bubble, a pheiiomeiKni which 
also occurs in amber. This is di> played in four 
sectors of polarized light encircling the'glDbule of 
air ; a similar structure can be produced artificially, 
either in glass or gclatinuu.^ masses, by a compress- 
ing force propagated circularly from a point. This 
cannot have been the result of crystallization, but 
must have arisen from the expansion exerted by the 
included air on the amber and the diamond when 
they were in so soft a state as to be susceptible of 
compression from a very small force ; hence Sir D. 
Brewster concludes that, like ambiEr, the diamond 
has originated from the consolidation of vegetdole 
matter, which has gradually acquired a crystalline 
form by the slow action of corpu:>cuiar forces. The 
matrix of the diamonds of Soutlicrn India is thd 
sandstone brecia of the clay-slate formation. Capt. 
Franklin observes that in Bundel Kund, diamonds 
are imbedded in sandstone, which he supposes to 
be the same as the new red sandstone, for there are 
at least 400 feet of that rock below the lowest dia- 
mond beds, and strong indications of coal under- 
lying the whole mass. 

Anihraciiet Camel Coal, Plumbago, — ^The coal 
commonly used for domestic purposes in this country 
is bituminous coal ; containing, as before stated, a 
volatile, inflammable fluid, in a cellular structure. 
The stone-coal, or anthracite, as it is termed, 
appears to be coal deprived of its bitumen ; for it 
is well known that whcfi basalt is in contact with 
coal, the latter is in the state of anthracite ; and in 


some instances is even converted into pluliibngo, 
the substance of which black-lead pencils are con- 
structed. Anthracite generally occurs in rocks of an 
earlier date than those which are strictly comprised 
in the carboniferous group ; but it is coiwenienf to 
notice the nature of the rock in this place, iu con- 
nexion with the substance of whose vegetable nature 
no doubt can exist. By a series of interesting 
ex]>eriijieiit8. Dr. MacCulloch has shown that there 
is a natural transition from the bitumen to, plum- 
bago. Hydrogen predominates in the fluid bitumen ; 
bitumen and carbon in coal^; in anthracite bitumen 
is altogether wanting ; and in pUimbago the hydro- 
gen also has disappeared, and cai'bon only, or 
chiefly, remains. 

BIRD STUFFING. ‘ 

xlicgumt'd from page 30. and vuncluded.) 
Wbatmeykr care may have been bestowed upon the 
skinning and stuffing of the skin will be but thrown 
away, unless it be afterwards well mounted, that is, 
placed iu an easy and natural position, its feathers 
smoothed, its legs and wings properly bent, its eyes 
well set,* and its beak corresponding to the attitude 
of its body. 

To attain perfection in mounting birds, consider- 
ably, skill, taste, and knowledge of natural history 
is requisite. These qualifleations cannot be com- 
municated, but the following hints may lea^ttention 
to the more difficult points, and direct the thoughts 
into the requisite direction. After the bird skin is 
stuffed as before directed, the first thing to be done 
is to place within their orbits the artificial eyes.* 
These it need not be said must correspond with 
their natural colors : thus the eyes of the canary 
bird, and, indeed, most small birds, are black ; 
those of the pheasant red and black, and so on. 
The orbit of the eye will hold a much larger globe 
than is to be seen outwardly ; when, therefore, tae 
eye is properly placeil, draw over the front part of 
it the eye-lid, with a wire or needle, or the eyes 
will appear staring and prominent ; and put under 
and around the lids a little strong gum-water, which 
will prevent them nfterwf^rds shrinking. 

The next thing is to affix the specimen upon ,thc 
sprig or branch which is to support it. This is 
done by boring two holes through the proper part 
of the sprig, for the wires connected wjth the feet 
to pass through. ^The toes are to be drawn down 
close, and properly jilaccd — the wires twisted tightly 
around the sprig to hold it firmly, and the super- 
fluous ends of the wires cut off close. The intended 
position that the bird is to be placed in is next to 
be considered : suppose a common sitting, or stand- 
ing posture, with close wings be required, it is 
necejssary to bend the legs according to the natural 
habit of the birds. The water-fowl have them 
usually but little bent — the running birds, such os 
the partridge, ’ quail, more so, but still less 
bent than (hose of rapid flight, and which roost at 
night. The attitude, however, of the specimen 
will make a great difference in this respect. The 
head, neck, tail, and wings, are then bent, and 
fixed accc^ding to the expression intended 'to be 
conveyed. The wires, (which have already been 
placed up the legs, along the body, and through 
the skull,) are sufficient to poise the head, and 
bend the legs properly. If the wings ore not 
required to ^ extended, it will only be necessary 
to put them into their proper position, and tie them 
round with h little fillet of paper until the bird is 
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dry. If to be extended, you^nust pass a wire from 
the elbow joint, beneath the skin of each wing into 
the body of the bird — these will retain them in any 
position in which they may be placed ; so also a 
wir^passing through the rump-bone into the body, 
will enable the stuffer to ele?ate the tail in any 
required direction. 

It remains now only to arrange the feathers pro- 
perly, and this, as well as putting the bird itself 
into its attitude, must be done whUe the skin is 
soft and pliable. Wherever the feathers are rough, 
they must be laid smooth with a needle and then 
bound with a ^llet«or fiandage of paper or linen 
fastened on with a pin. The feathers of the wings 
and tail expanded by a narrow slip of card being 
.^^fiaeedUdiove the feathers, and another piece below, 
expand the feafhers car^lly between them, and 
then fasten the two pieces of card together, with 
three or four pins thrust through them. If a crest 
be required on the head, as in the peacock, «r the 
feathers of tlie neck raffled, as if in anger, it is only 
requisite to brush the feathers back with the fingers 
for a day* or two. The operation is now wholly 
complete, the specimen requiring nothin more 
than to be dried ; this should be done by a^raught 
of air. After three or four days ^e Tarious fillets 
of paper and card may be remoTca, and the whole 
will retain the exact pqintion which may have been 
• given it. We will conclude this long article with 
a few rec^Arks on the subject, taken from various 
sources. 

Attitude qf ^tVds.^If we wish the attitude of 
seizing on its prey, make the legs almost stretched, 
the cUiWB extended, the head and neck bent down, 
the wings very much raised, about three-quarters 
open, and convex above, the tail forming a fan, al- 
most perpendicular, and the body inclined towards 
the prey. 

If we wish the bird flying, extend its wings as 
md6h as possible, the tail will be horizontal and 
open, the neck forward and a little on one side, the 
claws shut, and the feet pressed against the breast. 
Suspend it thus from the ceiling. 

If we prefer the moment of surprise, the perch 
must be made obliquely, the left foot extended, the 
right on the contrary, very near the body and bent, 
the body thrown to the right, the wing of that side 
elevated and very much spread, the other less so 
and lower, tjie tail lowered, open and roofed — ^that 
is, sloped on each side, the neck fipised and inclined 
to the right, the head leaning down, the beak open, 
and the eyes fixed on the object of its fear. This 
description may be applied to all birds of prey, and* 
an infinity of*others. 

Vulturet , — ^The king of the vultures is distin- 
gubhed by the wrinkles on the naked part of the 
head, and the caronucle, or piece of flesh, on, the 
base of the beak ; the skin of these parts is red and 
bright blue, and the skin of the neck of a beautiful 
orange color. All these colors disappear on the 
death of the bird. They may be restored by mix- 
ing the colors on a pallet, and painting the parts 
when perfectly dry. 

dicing jBirds.— The tail of these must always 
touch the upright stem at the extremity, and in 
mounting are to be placed upon an upright support. 

Gallinacea . — The fleshy parts of the heads of 
cocks, &c., must be painted as described tor 
vultures. 

Flamingo . — Thb is one of the birds the head of 
which is too large to )iass into the neck. When we 
meet with obstacles ot this nature, we bare the neck 


as high as possible, then cut off the neck and bring 
the skin back again. To take away the remainder 
of the vertebras and brain, make an incision behind 
the head, and remove the eyes by the same opening. 
This being done, sew up this cut with very dose 
stitches. 

Web-footed Birds . — In these fowls we must take 
care to spread the toes, and fix them to the stand 
with very small nails. 

JDucks'mast have the body nearly perpendicular, 
and the necks in the shape of the letter S. Their 
heads are too large to pass through the neck. * 

Guillemotif Puffing, Peguine, ^e.— These birds 
ought to have the neck, body, and feet, almost per» 
pendicular. We must be very careful in skinning 
them, for their skin is very often furnished with a 
layer of fat or grease which easily spreads. 


PHOTOGENIC DRAWINGS. 

Mr. Robbrt Mallbt has communicated to the 
Royal Irish Academy a notice of the discovery of 
the pronerty of the light emitted by incandescent 
coke to olacken the photogenic paper ; and proposed 
it as a substitute for solu light, or that from the 
oxy-hydrogen blowpipe with hme. One of the most 
important applications of the photogenic process, as 
yet suggested, is its adaptation to the self-registering 
of Idng-continued instrumental observations. Un- 
leitt, however, an artifidal light, of a simple and 
not expensive character, can be found to supply the 
place of solar light at night, the utility of this 
application will be much limited. Few artificial 
lights emit enough of the chemical rays to act with 
certainty on the prepared paper ; while those which 
are known to act well, as the oxy-hydrogen lime 
light, are expensive, and difficult to manage. A 
considerable time since, the author discovered that 
the light emitted by incandescent coke, at the 
•* Twyer ” (or aperture by which the blast is ad- 
mitted) of a cupola or furnace for melting cast iron, 
contained the chemical rays in abundance; and 
on lately trying the effect of this light on prepared 
paper, he found it was intensely blacken^ in 
about 45 seconds. In the single experiment made, 
the heat, which was considerable, was not separated 
from the light ; but the autlior proposed to make 
further experiments, in which this precaution will 
be attended to. There is no difficulty to be appre- 
hended in contriving an apparatus to bum a small 
quantity of coke at a high temperature. A diagram 
of an apparatus for this purpose was shown. 

At a meeting'Of the Society for the Encourage- 
mellt of the Useful Arts, held at tlie Royal Hotel, 
Princess-street, Edinburgh, Dr. Fyfe described a 
rocess for obtaining photogenic drawings requiring 
0 correction of the shadow, or having the lights 
and shadows untransposed. Tlie paper is first sa- 
turated with phosphate of silver, instead of nitrate. 
When a drawing is required, this phosphate* paper 
is immersed in a solution of the iodide qf potaet, 
and while still moist exposed to the light, with the 
object, the impression of which is to be taken, 
placed on it, and left till the whole of the paper 
exposed becomes yellow, and when removed it ex- 
hibits a distinct representation of the object. In 
this process there is a tendency of the iodide to 
convert the dark pho8|ffiate to yellow iodide of silver, 
which it does instantly when the solution is strong, 
but very slowly when it is weak, unless it is eipos^ 
to light, and then the acticli goes on rapidly. It 
was observing this that induced Dr. Fyfe to try the 
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mfluence of light on phosphate paper besmeared 
with iodide of potass, by which he was led to the 
discovery. Of course when an object which allows 
the light to pass through it differently is put on the 
paper, those parts on which the denser portions ot 
the object are placed still retain their darker color, 
the outer parts a-e tinged, just according to the 
transmission of the light. When impressions thus 
prepared are kept, they gradually begin to fade, 
owing to the continued action of the iodide of potass, 
and hence the necessity of submitting them to a 
preservative process. After numerous trials, that 
which seemed to answer best was merely immersing 
them in water for a few minutes, and in some cases, 
even allowing a stream of water to flow gently on 
them, BO as to wash out the whole of the iodide of 
potassium not on— in tliis way the agent which 

tends to discolor the blackened phosphate seems to 
be removed. 

ACTION OF VEGETABLE SUBSTANCES, 
GUM, SUGAR, &c., IN CONTACT WITH 
METALLIC OXIDES. ^ 

M. BEcaoBRBL, for a considerable period, directed 
his attention to the means of submitting organic 
substances to the action of electric currents, with 
the view of ascertaining the causes of some of the 
phenomena observable in those substances, particu- 
larly that of fermentation. It was already known, 
from the experiments of Cruikshank and Daniell, 
that on exposing a solution of sugar and lime in 
water to the action of the atmosphere, small crystals 
of carbonated lime are produced on the surface ; but 
the cause of this phenomenon was entirely unknown, 
although it was supposed that the carbonic acid 
might perhaps be supplied by the atmosphere. M. 
Becquerel, however, has by means of the following 
experiment, ascertained the real source of the acid. 
He plunged into a wide-mouthed bottle, filled with 
barytes water, two tubes, (the lower parts of which 
were stopped with moistened barytes,) filled, the 
one with a solution of lime and sugar, and the other 
^ with a solution of sulphate of coppen The liquid 
contained in the first tube was connected with the 
positive pole of a voltaic pile, by means of a plate 
of platina, a^d that in the second tube with the 
negative pole, by means of a plate of copper. The 
moment this communication was established, the 
sulphate of copper was observed to be decomposed, 
the copper was precipitated in a metallic state on the 
copper plate, the sulphuric acid was absorbed by the 
barytes, and the oxygen was transported to the posi- 
tive pole ; where, by a re-action on the carbon ofthe 
sugar, it produced carbonic acid, which was imme- 
diately combined with the lime. After the lapse of 
some days, small prismatic crystals of carbonate of 
lime were observed on the plate of platina, and 
continued to increase as long as there remained any 
lime in the solution. Gum, the component parts 
of which are nearly similar to those of sugar, pro- 
duced tlie same effect. In both cases, those portions 
of the vegetable substance which do not tend to the 
production of the carbonic acid, or of the water ^ of 
crystallization of the carbonate, are converted into 
acetic acid. M. Becquerel was next led to ex- 
amine the simultaneous Mon of saccharine and 
mucilaginous substances upbn the metallic oxides, 
through the medium of the alkaKes and the earths. 
If hydrate of copper be acted on by water and lime, 
with the aid of heat, it* becomes black, and probably 
passes into an andydrous state ; but if a very small 


quantity of sugar be added, a portion of the oxide 
is dissolved, and the liquid assumes a beautiful blue 
tint, similar to that of a solution of oxide of copper 
in ammoniac. Honey and sugar of milk have the 
same properties, whi^, however, have neyer fieen 
observed, except in saccharine substances. Potash 
and soda may be substituted for lime in this experi- 
ment with a similar effect, except that their fsculty 
of dissolving is greater, whereas that of barytes and 
strontia is much less. Gum does not prodqpe the 
same effect as sugar ; that substance when dissolved 
by water, is not precipitated by the alkalies and 
earths which we have just menticiied,''but if a deu- 
toxide of copper, in a state of hydrate, be added, 
a flaky insoluble precipitate of gum and oxide of 
copper is formed. When there exists in the 
a small quantity of saccharine matter in addition, it 
reacts immedii.tely on the excess of oxide, and of 
copper, which has been added, dissolves it, and 
gives tf'blue color to the solution. In order, there- 
fore, to detect the existence of gum and saccharine 
matter in any substance which contains both, it is 
sufficient to add potash and caustic lime to the 
solution^ and then apply hydrate of copper to it. 
The mucilage found in a decoction of liuseed pro- 
duces the same efect as gum ; and as the solution 
becomes slightly tinged with blue, it is evident that 
it contains saccharine matter. If the solution be 
acted on by heat, the effects are different. If a •> 
solution of sugar, potash, and deutoxidei0& copper, 
in water, be heated to the boiling temperature, the 
blue color changes successively to green, yellow, 
orange, and finally to red, and then all the deutox- 
ide is changed into protoxide. If oxide of copper 
be then added gradually, until there is no longer 
any protoxide formed, dl the sugar is decomposed, 
and nothing remains in the solution but carbonate of 
potash and a small quantity of acetate of the same 
base. 

The saccharine matter of milk, which, when clfid, 
acts on copper and potash in the same manner 
as common sugar, acts differently when heated. The 
deutoxide of copper passes first to a state of protox- 
ide, and is then reduced to a metallic state. The 
oxides of gold, silver, and platina, submitted to the 
same tests as the oxide of copper, are reduced /o a 
metallic state, while the oxides of iron, zinc, and 
cobalt do not undergo any change. The deutoxide 
of mercury is reduced to a metallic stab* by potash 
and the saccharine matter of milk ; it then, in con- 
sequence of the water which is interposed between 
the parts, presents itself under the form of paste. 
Under this form, the mercury may be applied to 
glass without the necessity of using *cin -foil ; it is 
sufficient to spread the paste in a very thin layer, 
and heat the glass slightly, to remove the water 
which is interposed. Lime, barytes, and strontia, 
when acting by means of heat On the deutoxide of 
copper and saccharine matter, do not form compo- 
sitions similar to those of the alkalies. Lime, for 
instance, does not convert the deutoxide into a 
protoxide, or a metallic state ; it occasions a preci- 
pitate of an orange-yellow color, formed of the 
protoxide of copper and lime. In the same njanner, 
proto-cupratis of barytes and strontia are preci- 
pitated. 

These are the principal results of M. Bccquercl’s 
experiments, which have considerable importance, 
as showing tlie intimate connection between the 
electric and chemical systems. 
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• revieV. 

A Cuune of Eight Lteiureo on Electricity, GaU 

ftanum, Magnetism, and Electro-Magnetism, By 

Henry M, Noad. London : Scott, Webster, and 
Co., p. 382. 

No one of the physical sciences, with perhaps tho 
exception of chemistry, has been of late years so 
much studied .as electricity, considering that term 
ill its widest interpretation, as including magnetism, 
&c., aAd yet strange as it must appear, upon no 
one science whatever have their heen so few books 
published, ^he IjLst Sge had Cavallo, Adams, 
Singer, and numberless other writers ; but for the 
wonderful discoveries of our own day no chronicler 
jgfiaMad ; we therefore hailed with delight the 
announcement 0f these lectures, and hastened to 
procure a copy, anxiously hoping ta«find hundreds 
of new and delightful experiments, calculated to 
convince the philosopher by their truth and import- 
anee, and to enchant the amateur by their brilliancy 
and variety. 

In this we were at first somewhat disappointed, 
until looking at the preface, we find that the primary 
object and aim of the author has been ** to^how in 
as interesting, concbe, and clear a manner as possible, 
the identity of the electricity derived from different 
sources, and that the /lork does not pretend to a 
, scientific character, or to convey original infor- 
mation. such, therefore, wo must regard it, and 
not expect more from the author than his pl&n pro- 
posed, but rather see if he has accomplished well his 
object, and this we are bound to confess is the case. 
Priestly’s History of Electricity” gave an account 
of the science during its infancy ; the present work 
continues it till now, showing the progress of disco- 
very and research under the hands of Biot, Faraday, 
Davy, De Luc, Daniell, Mullins, Barlow, Brewster, 
Ritchie, Wheatstone, and others, and recording 
jus^so many experiments as are necessary to explain 
the subject, and no logical reasoning or mathemati- 
cal demonstration. The absence of these therefore 
prevents the work being scientific, while the paucity 
of experiments, and still greater neglect of appara- 
tus, (there being but very few instruments described,) 
prevent it being so popular and useful as it might 
have been made ; yet as a history of the science it 
is to be recommended, and the more so as it com- 
prises in asmi|ll compass, that valuable matter hitherto 
scattered over a wide extent of lite/ature. We give 
the following extract as being among the best in 
the book : — 

** The Discovery of the Mariner* s Compass. — A 
Neapolitan, named Flavio Gioia, who lived in the 
thirteenth century, has been regarded by many as 
the inventor of the compass. Dr. Gilbert affirms 
that Paulus Venetus brought the compass f^om 
China to Italy in 1260 *, and Ludi Vestomannus 
isserts, that about 1500, he saw a pilot in the East 
Indies direct his course by a magnetic needle like 
those now in use. The variation of the needle was 
discovered* two hundred years ago, before the time 
of Columbus, but the variation of the variation, 
tnat is. the fket that variation was not a constant 
quantity, but varied in different latitu||e8, was first 
discovered by the discoverer of America, as appears 
from the following extract from * Irving’s Lite and 
Voyages of Columbus,’ vol. 1, p. 201. * On the 

23rd of September, 1492, he perceived about night- 
fall, that the needle, instead of pointing to the north 
star varied but half a point, or between five and six 
degrees, to the north-west, and still more on the 


following morning. Struck with this circumstance, 
he observed it attentively for three days, and found 
that the variation increased as he advanced. He at 
first made no mention of this phenomenon, knowing 
how ready his people were to take alarm ; but it 
soon attracted the attention of the pilots, and filled 
them with consternation. It seeri^ as if the laws 
of nature were changing as they advanced, and that 
they were entenng into another world, subject to 
unknown influences. They apprehended that the 
compass was about to lose its mysterious virtues ; 
and without this guide what was to become of them 
in a vast and trackless ocean'. Columbus tasked 
pis science and ingenuity for reasons with which ttf 
allay their terrors. He to|d them that the direction 
of the needle was not to the polar star, but to some 
fixed and invisible point. The variation was not 
caused by any failing in the compass, which like the 
other heavenly bodies had its changes and revolu- 
tions, and every day described a circle round the 
pole. The high opinion that the pilots entertained 
of Columbus, as a profound astronomer, gave weight 
to his th^ry, and their alarm subsided.’ ” 

MISCEU^IESl 

Optical Deceptions. — If two equal cog wheels be 
cut out of card-board, placed upon a pin, and whirled 
round with equal velocity in opposite directions, 
instead of producipg a hazy tint, as one wheel would 
do, or even as the two would, if revolving in the 
same direction, there is presented an extraordinary 
appearance of a fixed wheel. Again, if one wheel 
move somewhat faster than the other, then the spec- 
tral wheel appears to move slowly round, if the cogs 
be cut slantwise on both wheels, the spectral wheel 
in like manner exhibits slant cogs ; but if one of the 
wheels be turned, so that the cogs shall point in 
opposite directions, then the spectral wheel has 
straight cogs. If wheels with radii, or arms, be 
viewed when moving, then similar optical deceptions 
appear ; and though the wheels move never so fast, 
yet the magic of a fixed wheel will be presented, 
provided they move with equal velocities. If they 
overlap each ether, even in a small degree, then 
very curious lines will be seen. Mr. Faraday avails 
himself of a mane lanthom for the purpose of show- 
ing a series of deceptions as produced ,by shadows. 
Thus, with the two wheels mentioned, if only one 
is turned in the sunlight, a shadow corresponding 
to its appearance will be produced ; but if both are 
turned in opposite directions the shadow is no longer 
uniform, but has light and dark alternately, and 
resembles the sh&dow of a fixed wheel. Perhaps 
the ^nost striking experiment is the following : — 
A paste- board wheel has a certain number of teeth, 
or cogs at its edge — a little nearer the centre is a 
siries of apertures, resembling the cogs in arrange- 
ment, but not to the same number. Still nearer 
the centre is another series of the same apertures, 
different in number, and varying from the former. 
When this wheel is fixed upon another, with its face 
held two or three yards from an illuminated mirror, 
and spun round, the cogs disappear, and a greyish 
belt, three inches broad, becomes visible ; but on 
looking at the glass, through the moving wheel, 
appearances entirely change— one row of cogs, or 
apertures, appears as fi^ed as if the wheel were not 
moving, while the other two give an opposite result; 
shifting the eye a little, other and new appearances 
were produced. Mr. F. states,^ that the combinations, 
as to color, form, and other circumstances, are 
innumerable. 
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Thi Phenakisiicope or Stoboscope — This amnsing 
inatrument consists of a turning wheel upon which 
figures arc seen to walk, jump, pump water, &c. 
The disk or wheel should be of stout card->board, 
upon which should be painted, towards the edge, 
figures in eight or ten postures. Thus if it is wishcKd 
to represent a man bowing, the first position is a 
man standing upright ; in the second, his body has 
a slight inclination ; in the third, still more ; and 
so on to the sixth position, where the body is moat 
iMnt ; the four following represent the body return- 
ing gradually to its erect posture. Between each 
the figures, on the wheel, should be a slit, three- 
fourths of an inch long, and one* fourth of an inch 
wide, in a direction parallel with the radii of the 
wheel, and extending to an equal distance from the 
centre. To w^ork this instrument, place the figured side 
of the wheel before a looking glass, and cause it to 
revolve upon its centre ; then look through the slits 
or apertures, and you may observe, in the glass, 
the figures bowing continually, and with a rapidity 
proportioned to the rate at which the wheel turns ; 
the illusion depends on the circumstance,* that the 
wheel between each aperture is covered, while the 
fifinre goes further ; that the deception may be com- 
plete, it is necessary that every part of the figures 
not bowing should be at an equal distance from the 
centre of the wheel and from the slits ; alsa that 
the figure possess equal thickness and color. 

ANSWERS TO^UEI^ 

25 — How arejbasil woods cut and ground^ so aa 
io befit microscopic objects ? Answered on page 56. 

26 — Where can fossil animalcules be purchased f 
Of Mr. Samuels, Fleet Street ; of Mr. Stutchbury, 
Theobald’s Road, and of most opticians. 

27 — Whg does rotten wood shine in the dark t 
Some have supposed that a peculiar kind of fer- 
mentation takes place in certain kinds of wood, 
decaying fruit, &c,, which gives rise to phosphu- 
retted hydrogen. Others think that the putrescence 
of these bodies give life to minute luminous insects. 

33 and 34 — Whence arises the singing of a tea^ 
kettle^— And what occasions the rumbling noise 
when hot iron is plunged into cold water ^ or steam 
let into a cold vessel / In the first case, when a 
piece of hotf metal is plunged into water, the sur- 
face of water in contact with it is instantly con- 
verted into steam, and by its sudden expansion into 
a much greater volume, like gunpowder when 
ignited, causes a violent vibration, which is greater 
as the metkl is hotter. In the case where steam is 
let into a cold vessel, the phenomenon is reversed, 
for, on the entrance of the steam, part of the air is 
driven out to make way for it, but the next instant 
the steam being rapidly condensed, a vacuum rs 
produced, which the air rushing in to fill up pro- 
duces the noise referred to. The singing of a tea- 
kettle has a very similar origin. The water as it 
becomes hot ratifies the air above it, which, in its 
escape, passing through the small cavity around the 
lid, produces the noise referred to. 

38— What is the cause qf magnetism / To Inquire 
into the cause of the great forces of nature, such 
as magnetism and many others, must lead to imper- 
fect conclusions, as we know them only by their 
effects. Thus the cause gravitation is hidden 
from us, though its effects are well known. Thus 
it is with the attraction of cohesion. Magnetism is 
supposed to be caused by thf electric fluid, which 
passing in one direction occasions magnetic currents 


in another, but whether this fluid causes * another 
fluid to be formed, or merely becomes perceptible 
to us, is unknown. 

39— ITfiy is the rainbow a ring, andnotadrptlar 
disc 7 The reason is, that the rays of Kght passing 
through the drops of water only reach the eye of 
*the observer, within a certain angle : that is, there 
is a limit on either side of tHb bow, beyond which 
the observer does not see the different rays refracted. 

44 — What is the best mode qf killing injects in- 
tended for specimens 7 Pierce the thorax with a 
pin, and put the insect thrs fastened to if'cork, in 
a wine glass, with a burning sidphur match, or else 
put upon it a drop of prussic acid. 

45 — Does alcohol exist in any living vegetable 7 
No. Alcohol is not the product qf vitalit]rf*1^'^..iia 
only be generated by fermenting those vegetables 
which contaid saccharine matter ; but be it observed, 
that certain juicy fruits may undergo the vinous fer- 
mentation, even when hanging on the tree, and 
hence become intoxicating ; but this does not annul 
the fact of alcohol being the result of decomposition, 
because fruit when fully ripe, is no longer a part of 
the living plant, but merely continued attached to 
it. Grapes in warm countries are on the vines till 
dead ripe, though we very much doubt if the stories 
of the ancients usually getting drunk by eating 
grApes be at all to be depended upon : the bunches 
of grapes put into the hands of bacchanals being" 
merely significant of wine, the product of*the grape. 

46 and 48 — See answer to Query 38. 

49 — What is the reason that the gold leaf through 
which the electrical shock is passed^ becomes em- 
bedded in the glass between which it is placed 7 
Because the surface of the glass and the gold leaf 
are, by the shock, partially melted at the same 
moment, and therefore they cohere. 

50 — By photogenic drawing can any qf the pri- 
mitive colors be produced 7 Not any, except the 
violet. The only colors produced are various shades 
of violet, brown, and black. 

51 — What is the composition qf the marmoratum 
cement as used by dentists 7 Mastic varnish and 
plaster of Paris. {See page 360.) 

52 — Where are the clouds when the air is clear ? 
Clouds are masses of vapor, more or less densr ac- 
cording to circumstances, floating near the surface 
ready to fall, in rain, snow, &c., us soon as the air 
by any cause renders them a little nr ire dense, or 
else rising highel whenever a change of temperature 
renders them more buoyant, until they exist not in 
the state of condensed masses, but of vapor diffused 
all around. 

hZ—Why does the wind come in gusts 7 When 
any portion of the atmosphere is heated, conse- 
quently rendered light, it becomes displaced by that 
paVt which ir more dense, and vice versa. Various 
modifications of these causes, produce the different 
kinds of wind, which, when attended with a rapid ac- 
tion of short duration, are denominated gusts of wind. 

54— Can Fishes be said to breathe 7 .Yes. They 
respire by means of bronchin, which are internal 
in the^ adult, and are often preceded by external 
bronebis in the young. The lungs are always rudi- 
mentary, sermetirnes in the form of a short, single air 
bag, sometimes. divided or ramified, and generally 
communicating by an air duct with the intestine, 
stomach, and oesophagus, but seldom aiding in re- 
spiration. The qiiantitv of air consumed by fishes 
is very small, which enables them to remain under 
water a considerable time without respiring. 




There have been lately exhibited in London, in 
various of the elockmakers’ and je^vellers* shops, 
models of ships put in action by annexed inachhiery, 
and having the various rolling and pitching motions 
which naturally occur with real vessels. It is one 
of the most successful attempts at imitative motion 
ever accomplished. It is perfectly free from all 
those ttaccato effects which generally mar the finest 
productions of clock-work, and it faithfully exhibits 
the «a8y, ever-varying, and ever-blending changes 
of position and surface, which a strudy stiff breeze 
will produce on a flowing sea, and a vessel under 
fiill sail. 

The sympathy, if we may so term it, of the ship 
with the sea, is admirable ; when she seems to over- 
take a wave, her bow slides up its side, and is pro- 
jected into the air ; as she rides on itR breast, her 


I stern also becomes elevated, and her deck is, for 
|«an instant, horizontal ; and then, as she leaves it. 
! her bow is depressed, and she sinks bodily down 

(into the succeeding hollow. 

Though ihe effects are so perfect, yet the 
mechanism, it will be evident, is very simple. It 
is concealed in the model from the observer, by a 
membrane, which is attached to the hull, hnd thence 
extending to the borders of the machinery-chest, is 
there fastened. This membrane is very delicate in 
its texture, and extremely pliant ; it is not strained 
tight, but, on the contrary, left very full ; and its 
surface is painted tp represent an agitated sea. 
In all the elevations and depressions of the vessel, 
this membrane of course accompanies it ; but to 
the spectator, the motions vf the vessel seem to be 
the effect and not the cause of the waves. 
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In the diagram, one of the containing plates of 
the machinery is removed to show the connexion 
of the parts. A spring contained in a barrel A 
communicates motion to the wheel B, by means 
of the pinion in the centre of it ; this works the 
wheel C, which is connected with and turns the 
wheel D ; the wheels C and D having the some 
number of teeth. The force is continued onward 
ib' the scapement wheel F, which, working into an 
endless screw attached to a fly, serves the purpose 
of equalizing the movement, preventing ma- 
cHinery suddenly running down; it answers, how- 
ever, no object in communicating either of the 
motions of the vessel itself. This is accomplished 
by means of levers attached to cranks working from 
the centres of the wheels C and D ; the other end 
of those levers being attached to the side of the 
vessel at two points, as represented underneath the 
membrane. Also to the same part, or still better 
to the keel, is attached the bent lever F, resting on 
a fulcrum I, which is continued beyond to any 
convenient length, and has near its end a moveable 
wheel attached. « 

Supposing the lever F to be removed, the cranks 
and the levers vertical, and the machinery in 
action, it will be seen by examination, that motion 
would be communicated to the vessel, but that it 
would be simply vertical, a mere up and down 
movement, and that the deck would be always 
parallel to the line in which it lay at starting ; if 
we add the lever F, centering it midway between 
the points where the levers from the wheels are 
fastened to the side of the vessel, a very small but 
scarcely perceptible variation would be produced, 
but if we now place its centre-pin nearer to the 
centre-pin of one of the shafts than to that of the 
ether, we shall have the motion of the two levers 
so controlled by the lever F, that they move both 
ascending and descending, with different and dif- 
fering velocities ; so that the stem and the stern 
of the ship will rarely remain for two successive 
instants in the same level plane. 

The invention is French, and patented. The 
^ names of T. C. Cailly and £ude, are 9iam|A:d upon 
the machinery case. 

THE CLOCK PENDULUM. 

It is controverted by Galileo and Huygens vhich 
of the two first Applied the pendulum to a clock. 

After Huygens had discovered that the vibration 
made in arcs of a cycloid, however unequal they 
might be in extent, were all equal in time, he soon 
perceived that a pendulum applied to a clock, so^as 
to make it describe arcs of a cycloid, would rectify 
the otherwise unavoidable irregularities of the 
motion of the clock; since, though the several* 
causes of these irregularities should occasion the 
pendulum to make greater or smaller vibrations, 
yet, by virtue of the cycloid, it would still make 
them 'perfectly equal in point of time : and the 
motion of tthe clock governed by it would, there- 
fore, be preserved in equal re^arity. But the 
difficulty was, how to make the pendulum describe 
arcs of a cycloid; for naturally the pendulum, 
being tied to a fixed point, can only describe 
regular arcs about it. 

Here Huygens contrived \o fix the iron rod 
or wire, which bears the ball or weight at the top, 
to a silken thread, pl^d between two cycloidal 
elieeks, or two little arcs of a cycloid, mode of 


Hence the motion of vibration, applyiilg sue- 
cessively from one of those arcs to the other, the 
thread, which is extremely flexible, easily assumes 
the figures of them, and by that means causes ^the 
ball or weight at the bottom to describe a just 
cycloidal arp. 

This is, doubtless, one of the most ingenious 
and useful inventions many ageb have produced, by 
means of which it has been asserted, that there 
have been clocks which would not vary a ^single 
second in several days; and the same invention 
also, gave rise to the whojp doctrine of involute 
and evolute curves, with tlie radus dnd degree or 
curvature, &c. 

It is true the pendulum is still liable to its 
irregularities, how minute soever^ they 
The silken thread by which it is suspeuded shortens 
in moist weather, and lengthens in dry, by which 
means the length of the whole pendulum, and 
consequently the times of the vibrations, are 
somewhat varied. 

To obviate this inconvenience, M. de la Hire, 
instead of a silken thread, used a fine spring, 
which waj not indeed subject to shorten or lengthen 
from those causes; yet he found it grew stifler 
in cold weather, ^ and then made its vibrations 
faster tiian in warm, to which also we may add 
its expansion and contractiou by heat and cold. 
He, therefore, had recourse to a stiff wire or rod, 
from one end to the other. Indeed* by this 
substitute he renounced the advantages of the cy- 
cloid; but he found, as he says, by experience, 
the vibrations in circular arcs are performed in 
times as equal, provided they aie not of too great 
extent, as those in cycloids ; but the experiments 
of Sir Jonas Moore, and others, have demonstrated 
the contrary. 

The ordinary causes of the irregularities of 
pendulums ; Dr. Durham ascribes to the alterations 
in the gravity and temperature of the air, vhi^n 
increase and diminish the weight of the ball, and 
by those means make the vibration greater and 
less ; an accession of weight in the ball being found 
by experiment to accelerate the motion of the 
pendulum, for a weight of six pounds added to 
the ball. Dr. Durham found, made hb clock gqin 
three seconds every day. 

A general remedy against the inconveniences of 
pendulums is to make them long, the b^l heavy, 
and to vibrate bub in small arcs. These are the 
usual means employed in England ; the cycloidal 
cheeks being generally neglected. 

Pendulum clocks, resting against the same rail, 
have been found to influence each other's motion. 


•' ANIMAL HEAT 

Thc natural temperature of man is so constan 
and equable, that a thermometer bulb being placed 
under the tongue, the mercury will be found to 
stand at nearly the same degree (96^ in the hot- 
^t climate, as at the poles, lids heat is very 
little dependent upon external circumstances, and 
the investigaticip of its orfgin is worthy the attention 
if the scientific. For the first consistent theory 
if the production of animal heat we are indebted 
X) Dr. Crawford. He considered that arterial 
ilood has a greater capacity for heat than venous 
ilood, and common air than carbonic acid .gas. 
'o make his theory intelligible, I should premise 
^hat the circulation of the blood is performed in 
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the following manner : — The*blood is propelled from 
the heart into the arteries — it is distributed tlirough- 
ont the body and returns again to the heart through 
the veins : in respiration a remarkable change takes 
plfte through the medium of the air in the lungs ; 
the black venous blood being exposed to the air 
is converted into florid arterial blood; a certain 
proportion of oxygen is withdrawn from the air, 
and a corresponding volume of carbonic acid gas 
eliiniiyited ; such is the process of the circulation 
and sanguification of the blood, and on this was 
Crawford’s theory foui;i}ed. When the carbon of 
the venous bldod unites with the inspired oxygen, 
and forms carbonic acid, the less capacity of this 
than common air for caloric, must cause an in- 
of temperature ; but the blood, having 
changed from venous to arterial, has acquired a 
greater capacity than before, and absorbs the heat 
given out by the carbonic acid. The blood, of 
course, does not become warmer; becaiAe the 
amount of heat is no more than enough to render 
its temperature equal to what it was before. The 
body in this way acquires a fund of caloric, and 
yet the lungs, the laboratory in which it is Required, 
do not experience any elevation of temperature. 

Another and very different hypothesis has been 
advanced by that illustrious physiologist. Sir Ben- 
jamin Brodie. fie refers the generation of animal 
• heat solely to the nervous system. He divided the 
spinal marrow of many of the inferior animals, and 
at the same time kept up respiration by artifictal 
means ; but though the sanguification of the blood 
was effected, though carbonic acid was duly 
eliminated, the temperature of the animals rapidly 
ell. He therefore concludes, that animal heat 
depends much more upon the influence of the 
nerves, than any chemical changes occurring in 
respiration. 

Such are the most plausible theories yet ad- 
vadbed to account for the subject under our notice ; 
let me now examine their comparative merits. 
The hypothesis of Crawford is untenable in its 
full extent, for recent investigations have shown 
that there is no difference^ in capacity for heat, 
between venous and arterial blood ; consequently 
the porner-stone of this theory is shaken. Again, 
the experiments of Brodie are not beyond cavil, 
for other |)hysiologists assert, that animal heat may 
be maintaini!^ for some time by the aid of artificial 
respiration, even when all connection has ceased 
between the brain and lungs. Such is the position 
in which the matter at present rests ; there is 
a vital and chemical hypothesis. I am inclined 
to think thaf a modification of Crawford’s .views 
may be adopted with much plausibility ; it is going 
too far to say, that the arterialization of the blood 
has nothing to do with the maintenance of ithe 
vital temperature— one of the great functions per- 
formed by respiration is the evolution of much 
carbonic acid from the system ; now we know, 
that the disengagement of carbonic acid is often, 
or 1 may say always, accompanied by evolution 
of caloric — such as in combustion and fermentation, 
and tq say the least of it, there is a remarkable 
parallelism between combustion and, respiration. 
Warm-blooded animals are observed to consume 
the most oxygen, and in proportion as their respi- 
ration is perfect, are they found to possess the 
most animal heat. Thus reptiles and fishes are 
very Httle warmer than the elements they inhabit. 

W. PRESTON. 

[Our correspondent is, perhaps, nof aware of 
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the recently-promulgated theory of Dr. J. M. Winn, 
(see Philosophical Magazine, March, J 839,) who 
has gone far to prove that the incessant contractions 
and dilatations of the arteries during life must 
prove an efficient source of animal heat. The Dr. 
was led to this inference by having observed that 
caoutchouc has the property of evolving heat when 
suddenly stretched. To prove the accuracy of hjs 
supposition, that other bodies might be endowed 
with a similar property, he took the aorta of a 
bullock, and was gratified in being enabled to ver^y 
his previous conjecture. The experiment he de- 
scribes as follows : — “ Having cut off a circular 
.portion of the descending arc of the aorta, abou/ 
an inch in length, I laid it open, and carefully 
dissected out the elastic coat, and taking hold of 
it by each extremity I pulled it to and fro with a 
continuous jirking motion, (in imitation of the 
systole and diastole of the artery,) for the space of 
about a minute. When, placing it upon the bulb of 
a thermometer, I had the satisfaction to find that 
after it had remained two minutes, the mercury 
had risin as many degrees. • On removing the 
thermometer, the heat immediately began to di- 
minish.” The Dr. took every precaution to prevent 
the heat arising from his hand, breath, &c., and 
concludes that the wAo/e of the heat developed in 
the ^imal economy can, by this theory, be satis- 
factorily explained, and also that the variations of 
animal temperature, arising from topical inflamma- 
tions, exercise, tlie chemical functions of the 
viscera, febrile disorders, and decrease of animal 
heat in old age, can be more readily accounted for 
by this mechanical theory, than ]>y either that of 
Dr, Crawford, or Sir B. Brodie. — E d. j 

NATURE OF PETRIFACTION. 

In many instances we find a mere substitution of 
mineral matter for the original animal or vegetable 
substance. Such are those casts of sandstone, 
indurated clay, and other consolidateib materials, 
which bear the forms and impressions of organic 
bodies, btit possess neither the internal structure, 
nor any vestige of the constituent substances of the 
original. Casts and impressions of shells, of the 
stems and leaves of plants, and of fislyscalcs ; the 
flints, which derive their form from echinites, &c., 
are tamiliar examples of this process. 

In genuine petrifactions a transmutation of the 
parts of an organized body into minerul matter 
takes place. Putrin, Brongniart, and other philo- 
sophers, supposb that petrifaction has frequently 
beeilf effected suddenly, by the combination of 
gaseous fluids with the constituent principles of 
owanic structure. It appears, indeed, certain, 
fnat the conversion into silex both of animal and 
vegetable substances, must, in the majority of in- 
stances have been almost instantaneous, for the 
most delicate parts, those which would undergo 
decomposition with great rapidity are often pre- 
served; such, for instance, us the capsule of the 
eye, the membranes of the stomach, the soft bodies 
of molusca; and in plants, the cellular and vas- 
cular tissue, and even the pollen. The fact of the 
silicifleation of trees in loose sand, and of the 
bodies of molusca in their shells, as in the fossil 
oysters from Brighton, while neither the sand in 
he one instance, nor the shells in the other, are 
impregnated with silex, cannqt be explained by the 
nfiltration of a siliceous fluid into cavities left by 
he decomposition and removal of the animal 
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•ubttance. A combination of gaseous fluids, with 
the constituent principles of the animal or vegetable, 
changing the latter into stone, without modifying 
ihe arrangement of tlieir molecules, so as to alter 
forms, seems the only mode by which such a trans- 
mutation can have been effected. The production 
ef con;-elation, b 3 r a simple abstraction of caloric, 
is akin to this change ; but petrifaction is induced 
by the introduction of another principle. As to 
density, the most subtle gaseous fluids may acquire 
the greatest solidity ; as, for example, in the union 
of oxygen with metallic substances. Oxygen is 
supposed by Putrin to be a chief agent in the phe- 
nomenon of petrifaction, by its combination witht 
the phosphoric principle, which is present in or- 
ganized bodies. 

Artificial Vetrxf actions . — Last year M. Goppert 
published the result of an interesting investigation 
of the condition of fossil plants, and the process of 
petrifaction. Mr. Parkinson had remarked, that 
the leaf in ironstone modules might sometimes be 
separated in the form of a carbonaceous film ; and 
M. Goppert having lately found similar e.tamples, 
was induced to undertake a set of experiments. 
He placed fern leaves in clay, dried them in the 
shade, exposed them to a red heat, and obtained 
striking resemblances to fossil plants. According 
to the degree of heat, the plant was found qjther 
brown, shining black, or entirely lost, the im- 
pression only remaining ; but in the latter case the 
surrounding clay w'as stained black, thus indicating 
that the color of the coal shales is from the carbon 
derived from the plants they include. Plants 
soaked in a solution of sulphate of iron were dried 
and heated till every trace of organic matter had 
disappeared, and the oxyde was found to present 
the fumi of the plant. In a slice of pine-tree the 
punctured vessels peculiar to this family of vege- 
tables were perceptible. These results by heat 
are probably produced naturally, by the action of 
moisture under great pressure, and the influence 
of a high temperature. 

Fossilization of Wood. — Sometimes the most 
minute structure is preserved, as in the Vessels of 
palms and coniferie, which are as distinct in the 
fossil as in the recent trees. From this state of 
perfection, wr3 have every degree of change, to the 
last stage of decay ; the condition of the wood, 
therefore, had no influence on the process. The 
hardest wood, and the most tender and succulent, 
as for instance, the young leaves of the palm, are 
alike silicihed. In some instances, the cellular 
tissue has been petrified, and the vessels have 
disappeared ; here siliciti cation must have taken 
place soon after the wood was exposed to the action 
of moisture, because the cellular structure would 
soon decay ; the process was then suspended, and 
the vessels decomposed. In other examples, the 
vessels alone remnin ; a proof that petrifaction did 
not commence till the cellular tissue was destroyed. 
The specimens where both cells and vessels are 
silicified, show that the process began at an early 
period, and continued till the whole vegetable 
structure was transmuted into stone. Dr. Turner, 
in some admirable comments on the subject of 
petrifaction, remarks, that whenever the decompo- 
sition of an organic body h;s begun, the elements 
into which it is resolved are in a condition peculiarly 
favorable to their entering into new combinations ; 
and that if water, charfjed with animal matter, come 
in contact with bodies in this state, a mutual action 
takes place, new combinations result, and solid 
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particles are precipitated, so as to occupy tlfo place 
left vacant by the decomposed organic matter. 

Mr. Parkinson, in corroboration of his opinion 
that wood undergoes bituminization before it be- 
comes petrified, mentions, that a specimtinoof wood 
from Walton, which was changed into marble, and 
took a beautiful polish, left, upon removing the 
carbonate of lime by muriatic dcid, a mass of light, 
inflammable, bituminous wood, which possessed a 
volume almost equal to its original state. ^ 

Petrifaction by Flint . — The various forms in 
which silex is found, arer proved to ha'^ been 
dependant on its state of solution ; in quarts 
crystals it was entirely dissolved, in agate and 
chalcedony it was in a gelatinous state, a ssum ing 
a spheroidal, or orbicular disposition, accordTRj^' ' 
the motion given to its molecules. Its condition 
was also modified by the influence of organic matter. 
In some polished slices of flints from Bognor the 
transitfon from flint to agate, chalcedony, and 
crystallized quartz, is beautifully exhibited. The 
shell of an echinus, in the possession of Dr. Man- 
tell, is transmuted into crystallized carbonate of 
lime, aryl the lower part of the cavity occupied by 
flint, the upper surface of the latter being covered 
by crystals of calcareous spar, 'i'he curious fact 
that the shells of the echinites in the chalk are 
alnfost invariably filled with fkint, while the crusta- 
ceous covering is converted into calcareous spar, is, 
perhaps, attributable to the animal matter of the 
echinus having undergone silicification ; for the most 
organized parts are those which appear to have 
been most susceptible of siliceous petrifaction. In 
another specimen in Dr. Mantell’s museum, the 
body of an oyster is turned into flint, while the 
shell is, as usual, carbonate of lime. The shells of 
molusca, the crustaceous skeletons of echini, and 
the bones of the belemno-sepiae, appear to have 
possessed too little animal mutter, and to have 
been too much protected by calcareous earth,* to 
have become silicified ; they are changed into 
spar by water charged with carbonic acid gas, 
having insensibly effected the crystallization of 
their molecules. 

MACHINE TO COVER WIRE WITH** 
SEALING WAX. 


Construct a vessel in the shape of segment of 
a cylinder; let the distance, A B, (see fig.,) be 



about fourteen inches, and the versed side, or 
depth, about five inches, the breadth two pches. 
At A is fizedra small deep grooved pulley, and at 
C is another, about one and a half inch in diameter, 
also deeply grooved : at D is soldered a stout wire, 
bent as in the figure. E is a small cylinder of 
brass, with a hole through it in the direction of 
its axis, a little larger than the size of the wire 
intended to„be covered ; the diameter of the aper- 
ture may vary according as we may wish to give 



MAGAZINE Of* SCIENCE. 


a thick^or a thin covering to the wire. Several 
cylinders ought to be made of different bores, to 
accommodate wire of different sizes. The cylinders 
hav^ small steel centres, as represented at F, which 
fit severally into a steel fork or spring. The 
bottom part of the steel spring fits into a tube 
at the end of B, where is a channel to convey back 
into the vessel the reflundant resin. The cylinder 
£, therefore, having motion in every direction» 
can acrpmmodate itself to the wire. It will, how- 
ever, always be best to draw the wire from the 
wax in if line in which ^ and D coincide. Every 
thing i*cing nofir arranged, the wire to be covered 
is passed over the pulley at A, under C, over D, 
a nd th rough the brass cylinder at £. The brass 
asfMRei must bp heated by means of a lamp, in 
order to prevent it solidifying the wax. The vessel 
is now to be partially filled with melted sealing 
wax or resin, and the wire must be drawn through 
at a pretty quick, though regular speed. * The 
wax may be kept melted by a lamp pl^d under- 
neath the vessel. If the wax get solid at £ it must 
be melted by means of the lamp. 

With an apparatus like this, 2500 feet of thin 
wire have been covered in half an hour. 

The resin is made by mixing eqipd parts of shell 
lac and Venice turpentine, taking care to melt 
the turpentine before {putting in the shell lac, which 
• must be done gradually. If the wax should be 
found too brittle, it may be brought to a proper 
consistence by adding a little spirits of turpentine. 
A few trials will enable a person to judge of the 
right consistence of the wax. 

Wire covered in this way is as valuable for 
electro-magnetic purposes, as if it were covered 
with silk or cotton. 


PRINTING BY ELECTRICITY 
T^ production of drawing by electricity is a 
subject which seems to have engaged more atte ition 
abroad than in this country. In Russia they have 
long been in the practice of engraving what are 
called Russian snuff-boxes, which are formed of 
a kind of imitation platinum, and have drawings 
mai^; upon them by an application to their con- 

r ting powers. Recently, Professor Jacobi, of 
Petersburgh, has been encouraged by the 
Emperor in^a course of experiments on copying 
copper- plates by galvanism. He pses a new com- 
pound metal, and transmits all the lines of the 
engraving with perfect accuracy. 

The sympathy and antipathy of electricity to 
particular colors seem, however, to point out 
a means of more easily effecting the process of 
copying. It has long been known that electricity 
is repelled by a black surface, and attracted, by 
white; and some interesting illustrations of the 
effects of a thunder-storm upon cattle are related 
in the ** Philosophical Transactions.” This effect 
has been further confirmed by an able article on 
the operation of lightning on the masts of men- 
of-war, read before the Electrical Society at one of 
tlieir late meetings. 

Thil property of color might be 8(^ applied, as, 
by electrical power, to pr^uce engraved plates 
from prints, impressions of prints from plates or 
even from other prints, and an operation intro- 
duced which might, in some cases, compote with 
photograhy, and in othe^ supersede the printing 
press . — Railway Magazina. 


MELLONI'S EXPERIMENTS ON HEAT. 

At the Royal Institution, on the 23rd of January. 
1835, Dr. Faraday commenced the lectures of the 
season by describing and exhibiting the experiments 
which Melloni, a young Italian philosopher now 
resident at Paris, contrived to elucidate the nature 
of heat. 

The great improvement which he has introduced, 
and which bids foir to enable us soon to develops 
completely the cause of the phenomenon dependent 
on the presence of this important principle, is thfi 
adaptation of the thermo-multiplier as a delicate 
^dicator of sensible heat. All the experiments* 
which had been previously made on this subject 
were performed by means of Leslie’s differential 
thermometer, whic^, although compariitively, as to 
other instruments, a delicate contrivance, is sur- 
passed in an infinite degree by the thermo-multi- 
plier. The multiplier consists of about 30 pairs 
of bars of bismuth and antimony; the elements 
being so extremely delicately formed that the 
extremities present a surface of fi-lOths of an 
inch square. These are made to communicate 
with the multiplier, by means of wires leading from 
the extreme bars, llie multiplier consists of a 
coil of silver wire, armed with silk, and having 
a magnetic needle so placed in a free space within 
the centre of the coil, as to enable it to oscillate 
readily. Now, it was observed by Melloni, that 
when heat, even that of the hand, is applied to 
the pile, a powerful effect is produced upon the 
needle of the multiplier, which undergoes an im- 
mediate declination, and traverses an arc more 
or less great if the heat is constant in a constant 
interval. It is quite obvious, therefore, that this 
must be a most excellent thermoscope, and must 
be admirably adapted to the delicacy which is 
necessary in experiinenting in reference to heat. 
Provided, then, with this apparatus, Melloni set 
about examining accurately the relations of heat 
and light, a problem which philosophers have 
long been endeavouring to elucidate. For this 
purpose, die studied permeability of heat through 
different bodies. Mariotte concluded, from his 
experiments, that the heat of a common fire does 
not puss through glass, or at least, in very minute 
quantity. Schcele went further, and 'decided that 
not a ray of heat traversed glass. Pictet, however, 
repeated Scheele’s experiment, and obtained a 
contrary result. From these observations, and 
those of Hersehel, it was inferred that heat does 
not pass through diaphanous substances, with the 
exception of atmospheric air. Prevost and Dela- 
rouche, by ingenious adaptations, proved, however, 
that heat is transmitted directly through glass, 
independent of its conducting power ; and this 
fact has been allowed, witli few exceptions, by 
all philosophers. But although this admission was 
made, the subject was involved in great obscurity, 
and presented an inviting field of inquiry ,to the 
ingenuity of Melloni. No examination had been 
instituted into the influence of the state of the 
surface, of the thickness of the substances through 
which the heat was transmitted, or of their internal 
structure upon permeating heat. These, however, 
were taken up by Melloni, and he is still engaged 
in prosecuting his resAurches. It is easy to see 
how the different relative diathermal powers or 
capacities of bodies for transmitting heat could 
be determined by the appahitus of Melloni, for 
all that was required was to interpose the substance 
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Tivhoie powers were to be investigated, between a 
steady heat and the voltaic pile, when their ca- 
pacities would be indicated by the rapidity of the 
action upon the needle. That the heat is actually 
transmitted, and does hot pass by conduction, 
is proved by the fact that the internal portions 
of the glass do ilot instantly become heated, which 
is demonstrated by placing a glass screen in front 
of the pile, and intercepting the communication 
with the Murce of heat. The posterior surface 
pf the glass plate would radiate the heat conducted 
from its interior towards the pile, if the hypothesis 
that the heat is communicated by conduction were 
'correct. But this does not occur, and hence, 
there is no alternative left but the conclusion that 
heat permeates bodies directly. Heat and light 
agree, therefore, in this property, that both pos- 
sess the power of passing through bodies. It 
is proper that each should have such a capacity 
distinguished by appropriate names, until their 
identity be proved. Melloni terms the permeating 
power of heat through bodies, diaihermal power, 
just as we indicate capacity of bodies to^transmit 
light by the names, transparency, opalescence, &c. 
Tie diathermal power is subject to similar modifi- 
cations. Heat, however, differs from light in 
•this respect, that the facility with which it is 
transmitted by different bodies has no relatic«n to 
their transparency. 

Thus if we suppose the rays of a constant heat 
to be represented by 100, the only body which 
appears but slightly to diminish this when inter- 
posed as a screen is rock salt, whose diathermal 
power is 92, but the quantity of heat transmitted 
through a crystal of smoke-colored quartz will 
be denoted by 57, and through a crystal of alum 
by 12, where the difference is so very great as to 
eicite astonishment. This and similar, facts have 
induced Melloni to conclude that heat and light 
are distinct ; but in this opinion Dr. Faraday does 
not coincide. 

Melloni has also examined the diathermal relation 
of colors, and has found that their powers are 
in the following order : violet 53, yell’owisb red 53, 
purple red 51, bright red 47, jiale violet 45, 
orange red 44, clear blue 42, deep yellow 40, 
bright yellowk;34, golden yellow 33, dark blue 33, 
apple green 26, mineral green 23, very deep blue 
19. Hence, we see that the mineral relations 
of the colors to their heating power is so com- 
pletely altered, that the violet ray, which in the 
spectrum possesses temperature 25 or 30 times 
below that of the red ray, observes here a higher 
temperature, but the result seems modified as 
occurs with light by the nature of the power 
employed, to illustrate the comparative experiments. « 
Dr. Faraday exhibited many of the experiments 
which Melloni has described in his papers, especi- 
ally in reference to the diathermal properties of 
rock salt, glass, alum, with screens of which 
substances he had been supplied. The absorptive 
power of different colors, in relation to the solar 
spectrum, was well illustrated by means of the 
oxy-hydrogen blowpipe. The contrivance of passing 
the deromposed ray through a volume of disengaged 
ammonia had a happy effect, the colors of tl^ 
spectrum being as it were made to float in the air. 

He likewise exhibited the method of polarizing 
light by means of tourmaline, by which fanciful 
figures are formed, and< light transmitted or with- 
held by merely altering the relative position of the 
screens properly adapted. 


REVIEW. 

A Treatite on Wood Engravings HUtofieal and 
Practical^ with upwards q/'300 Illustration^' en- 
graved on Wood, by John Jackson, ftlnlght & Co. 

At length this splendid book, of which the public 
have heard so much, is before them. We have 
been especially solicitous to procure a copy, that 
we might examine it and give to our readers an 
unbiassed opinion of its merits. The worlf is one 
printed of a noble size, excellent pa|)er,tand the 
best of type ; and in a striTug, Jiandrome binding— 
thus much of its getting up. The contents o- 
it require a longer notice, too long indeed to form 
but a single paper ; we shall therefore 
ourselves at present to the con^idefation of a single 
chapter, that^on the practical part of the art ; and 
this we are the more anxious to choose and to 
elucidate, from the recollection that there is no 
other book published which even pretends to de- 
scribe the practice of wood engraving, an art which 
is now, and perhaps ever will be for the future, 
so much encouraged ; an art which all who draw 
can easily learn — one which is cleanly, elegant, 
well paid, costs little for tools and materials — 
may be practiced' in a small apartment ; is applica- 
ble to both sexes, and to youth; and fur the 
products of which there is a constant demand. . 
How much it is to be regretted, that in this country 
where female employments are so laborious, so 
little varied, and ill paid, that a genteel art like 
this, which may be carried on by ladies in privacy 
and in the bosom of their families and friends, 
should have been so long unknown: it need be 
so no longer. Mr. Jackson’s book contains every 
needful instruction, as to the choice of materials, 
form and application of tools, and progress of the 
work, from the simplest to the most difficult parts, 
with examples throughout to render the meaif.ng 
of his clear instructions still more clear. We have 
no doubt that many an excellent wood-engraver 
of the future age will acknowledge how much he 
is indebted to Mr. Jackson for his first instructions. 
There are hundreds, however, who cannot afford 
to purchase the book, yet who are not less anxious 
to learn ; we will therefore do our utmost to assis^ 
them, partly with Mr. Jackson’s book, and partly 
with such remarks as our own experience enables us. 

As the explanation of the art requires illustrative 
cuts, we must content ourselves now with directions 
on the choice and preparation of wood. Mr. Jack- 
son says, page 637, — 

** For the purposes of engraving na other kind 
of wood hitherto tried is equal to box. For fine 
and small cuts the smallest logs are to be preferred, 
as the smallest wood is almost invariably the best. 
American and Turkey box is the largest, but all 
large wood of this kind is generally of inferior 
qu^ity, and most liable to split : ' it is also fre- 
quently of a red color, which is a certain characte- 
ristic of its softness, and consequent unfitness for 
delicate engraving. From my own experience 
English box is superior to all others ; for though 
sm^l, it is generally so clear and firm in the ^rain, 
that it never dhimbles under the graver ; it resists 
evenly to the edge of the tool, and gives not a 
particle beyond what is actually cut out ; the large 
red wood on the contrary, besides being soft, is liable 
to crumble and cut short: that is, small particles 
will sometimes break away from the sides of the line 
cut by the graver, and thus cause imperfections in 
the work. 
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“Laige red wood containing wMte tpoit or 
ftreakfl, is utterly unfit for the purposes of the 
engraver, for in cutting a line across, adjacent to 
these spots or streaks, sometimes the entire piece 
thuAnarVjed will be removed, and the cut conse- 
quently spoiled : a clear yellow color, and as equal 
as possible over the whole surfuse, is generally the 
best criterion of box ifood." 

Mr. Jackson goes fin to state many other reasons 
why thq red, or foreign box wood, is inapplicable 
to fine work, particularly as on account of its 
greater softness and porosity, it prints much less 
perfectly, and*is more liable to injury from the 
press, and the liquids used in cleaning the blocks 
after printing. 

when k^t long in a dry place, becomes 
unfit for the purpose of engraving. When the 
wood does not cut clear, but crumbles as it were 
too dry, the defect may sometimes be remedied by 
putting the block into a deep earthenware jug, or 
pan, and placing such jug or pan in a cool place 
for ten or twelve hours ; when the wood is too hard 
and dry to be softened in the above manner, I 
would recommend that the back of the block should 
be placed in water in a plate or large dish,’"to the 
depth of a sixteenth of an inch for a^out an hour ; if 
allowed to remain longer there is danger of the 
block afterwards splitting. Box, when not well 
•seasoned, is extremely liable to warp and bend; 
if not for immediate use it ought to be placed on 
one of its ^dges, and not laid down flat. If a 
block of this kind be permitted to lay in this 
manner for a week or two, it is almost certain to 
turn up at the edges, the upper surface becoming 
concave and the lower convex. The same thing 
will occur in the process of engraving, though to 
a small extent, should the engraver’s hand be warm 
and moist ; and also when working by lamp-light 
without a globe filled with water between the lamp 
and^he block. Such slight warping in the course 
of engraving is, however, easily remedied by laying 
the block with its face, that is, the surface on 
which the drawing is made, downward on the 
desk or table, at all times when the engraver is not 
absolutely employed on the subject. 

** }Iany artists who are not accustomed to make 
drawings on wood, erroneously suppose that the 
block requires some peculiar preparation. Nothing 
more is requiged than to rub the previously planed 
and smoothed surface with a little^ powdered Bath 
brick, slightly mixed with water; as little water 
as possible is, however, to be us^, as otherwise 
the block will absorb too much, and be afterwards 
extremely liabfb to split ; when the thin coating is 
perfectly dry, it is to be removed by rubbing the 
block with &e palm of the hand* No part of the 
light powder ought to remain, for otherwise, the 
pencil coming in contact with it will make a coarse 
and comparatively thick line, which, besides being 
a blemish in the drawing, is very liable to be 
rubbed off. The object of using the Bath brick is 
to render the surface less slippery, and thus capable 
of affording a better hold to tne point of the black 
lead pmcil. 

** When the principal parts of the drawing are 
first washed in upon the block in Indian ink it is 
of great advantage to gently rub the surface of the 
block, when dry, with a little dry and finely pow- 
dered Bath brick, before the drawing is completed 
with the black-lead pencil. By this means the hard 
i di^ns of the Indian ink wash will be softened, the 
ciitfcrerit tints delicately blended, and Aie subse- 


quent touches of the pencil be more distinctly seen. 
Some artists, previous to beginning to draw on the 
block, are in the habit of wadiing over the surface 
with a mixture of flake white and gum water—this 
practice is by no means a good one. Tlie drawing 
indeed may appear very bright and showy when 
first made on ‘such a white suiiace, but in the 
progress of engraving a thin film of the preparation 
will occasionally rise up before the graver, and 
carry with it a portion of the unengraved work, 
which the engraver is left to restore, according 
to his ability and recollection. This wMte ground 
also mixes with the ink in taking a first proof, 
gpd fills up the finer parts of the cut. If a* 
whitewash be used without gum, the drawing is 
very liable to be partially effaced in the progress 
of engraving, and the engraver left to finish his 
work as he can. 

*'The less that is done to change the original 
color of the wood, by white or any other prepara- 
tion, so much the better for the engraver ; a piece 
of clear box is sufficiently light to allow of the 
most delicate lines being distinctly drawn upon it.*' 

Mr. Jackson proceeds to show, how a block 
which may have received an injury, or a part 
of which may require alteration, is to be mended 
by PLUGGING, that is, by the insertion of a round 
piece of wood, driven into a hole properly bored 
to receive it. This is too tedious for us to enter 
into, though the operation is extremely simple; 
we shaU proceed next week in showing and explain- 
ing the various tools employed : at present, having 
rather exceeded our usu^ limits, we must conclude, 
and will do so by an excellent receipt of Mr. Jack- 
son’s at page 723, on transferring a print on to the 
wood to take a fac-simile from it. 

** When a duplicate of a modem, or a fac-simile 
of an old wood-cut is required, the best mode of 
obtaining a correct copy is, to tranrier the original 
if not too large or valuable, to a prepared block ; 
and the mode of effecting this is as follows : — The 
back of the impression to be transversed, is first 
moistened with a mixture composed of equal parts 
of conceiftrated potash and essence of lavender; 
it is then placed above a block whose surface has 
been slightly moistened with water, and rubbed 
with a burnisher. If the mixture be of proper 
strength, the ink of the old impression will be 
loosened, and be transferred to the wood. Recent 
impressions of a wood-cut, before the ink is set, 
may be transferred to a block without any pre- 
paration, merely by what is technically termed, 
'rubbing down.’ In order to transfer impressions 
froin copper-plates, it is necessary to use the oil 
of lavender instead of the essence ; if a very old 
ii^pression apply the preparation to its fiioe.” 

MISCELLANIES. 

Jfost pfKwevful ElectroMagnet , — ^The Rev. N. 

J. Collan, Professor of Natural Philosophy in the 
Roman Catholic College, Maynooth, has described 
in Sturgeon’s Annals of Electricity, &c., for July, 
1837, an electro-magnet, which appears to be by 
far the most powerful instrument ever constructed. 
The iron bar of which it is composed weighs fifteen 
stone, is two and a half inches in diameter, and 
more than thirteen feet* in length, it is bent into 
the form of a horse-shoe, and the distance between 
the poles is seven inches. A popper wire one-sixth 
of an inch in diameter, is coiM once round the 
whole length of the iron bar. This wire is divided 
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into seven parts, each about seventy feet long. 
A thin copper wire about one-fortieth of an inch 
in diameter, is soldered to one of the thick wires 
at about a foot from one of its extremities. The 
thin wire is about ten thousand feet long, it is wound 
round the magnet in the same direction as the thick 
wire, and in oi»e continuous coil. By connecting 
the opposite ends of the seven thick wires with the 
opposite poles of a powerful galvanic battery, an 
extraordinary magnetic power is communicated to 
the iron bar ; and, by breaking the battery commu- 
'nication, an electric current of enormous intensity 
is excited in the long thin wire. The electric power 
of Professor Callen's magnet, was shown not oidy 
by a brilliant combustion of charcoal, but also by 
the destruction qf animal life. As often as the 
connectioi^ between charcoal points attached to the 
thick wires and the battery was broken, the suc- 
cession of sparks was so rapid, that they formed a 
continued blaze of vivid light ; and when, by means 
of an electro- magnetic repeater, a rapid succession 
of the currents excited in the long coil, was passed 
tbrongh the body of a large fowl, instanUdeath was 
produced. 

New Method qf Working Cauotchouc. — ^The em- 
ployment of either spirits of turpentine, the volaitle 
caoutchouc, balsam of copavia, and the oils ob- 
tained from gas-works, as solvents of India-rubber, 
have the disadvantage of being expensive, ^nd of 
producing a varnish which dries with much diffi- 
culty. For some time past ammonia has been used 
with advantage. The gum elastic, cut up into 
shreds, is covered with caustic ammonia, and left 
in this state several months. The ammonia 
becomes brown, and the gum assumes a brilliant 
and silky appearance, resembling a fresh nerve, the 
caoutchouc swells, but is still elastic, and resembles 
very cloMly beautiful silky threads, when drawn 
out, but it brei^s more easily than raw caoutchouc. 
In treadng this swelled caoutchouc with spirits of 
turpentine, it is easily converted by agitation, into 
an emulsion, and in a short time it swims on the 
surface like butter on milk— after this, it acts like 
varnish. But a much smaller quaipity of spirits of 
turpentine is sufficient to dissolve it than when it 
has not been softened by ammonia, 

Meteone Paper which fell from the Sky . — 
On the 3Rt of January, 1686, a great mass of a 
paper-like black substance fell with a violent snow 
storm from the atmosphere, near the village of 
^nden, in Courland ; it was seen to fall, and after 
dinner was found at places where the laborers at 
work had seen nothing similar before dinner. This 
meteoric substance, described completely and figured 
in 1686, was recently again considered by M. Von 
Chotthus, after a chemical analysis, to be a meteoric 
mass ; but M. Von Berzelius, who also analyzed^t, 
coiUd not discover the nickel said to be contained 
in it ; and Von Grotthus then revoked his opinion. 

I examined this substance, some of which is con- 
tained in the Berlin Museum, (also in Chladni’s 
collection), microscopically. I found the whole to 
Mnrist evidently of a compactly matted mass of 
Corfma crUpata, traces of a Notsoe, and of about 
twraty-nine well-preserved species of Infusoria, of 
which thrM only are not mentioned in my large 
work on Inmsoria, although they have since occurred 
living near Berlin ; moreover, of the esse of Dapkaim 
Pukx, Of the twenty-nine species of Infusoria, 
only eight have sUiceous shields; the others are 


soft or with membranous shields. Several of the 
most beautiful exceedingly rare Bacillariee are fre- 
quent in it. These Infusoria have now been pre- 
served 152 years. The mass may have been nised 
by a storm from a Courland marsh,*’ and nferely 
carried away, but may also have come from a far 
distant district, as my brother, Carl Ehrenberg, has 
sent from Mexico forms stilf existing near Berlin. 
Seeds, leaves of trees, and otter things of the kind, 
scattered through the mass, were, on the q^amina- 
tioii of larger portions, easily visible. The nume- 
rous native Infusoria, an]I.the shells of tho common 
Daphnia Pafesr, seem to speak thuS much for the 
substance, that its original locality was not the 
atmosphere, nor America ; but most probably either 
East Prussia or Courland.— Prq/M«or 

Zinc Milk Pails, — Among tne patents lately 
taken out iti America, one is for a process for 
extracting cream from milk by the use of zinc. It 
is ssdd that if zinc is put into the milk-pail, or the 
milk be put into a vessel made of that substance, 
the same quantity of milk will yield a greater por- 
tion of cream or butter. — Repertory of Inventions, 
Asphaltic Mastic. — The asphaltic mastic is ob- 
tainedffrom l^rmont, near Seyssel, and brought 
down the Rhone. It is a compound of carbonate 
of lime and mineral pitch. After being roasted on 
SA iron plate, it falls to poijfder, or may be readily 
pounded. By roasting, it loses about one fortietL 
of its weight. It is composed of nearly pure car- 
bonate of lime, with about nine or ten per cent, of 
bitumen. When in a state of powder, it is mixed 
with about seven per cent, of bitumen, or mineral 
pitch, found near the same spot. This bitumen 
appears to give ductility to the mastic. The addi- 
tion of only one per cent, of sulphur makes it ex- 
eeedingly brittle. The powdered asphaltic is added 
to the bitumen when in a melting state ; also, a 
quantity of clean gravel, to give it a proper con- 
sistency for pouring into moulds. When laid &bwn 
for pavement, small stones are sifted on, and this 
sifting is not observed to wear off. The mass is 
partially elastic, and M. Simens has seen a case in 
which a wall having fallen away, the asphaltic 
stretched, and did not crack. It may be con- 
sidered as a species of mineral leather. TIm sun 
and rain do not ap)»ear to have any effect on it ; it 
answers exceedingly well for the floors of the abba- 
toirs of the barracks in France, iqid keeps the 
vermin down ; qnd is uninjured by the kicking of 
horses. It may be laid down at from eight-pence 
to nine-pence per square foot.— Rai/toay Magazine. 

QUERIES. ‘ 

66. — It it a fact thnt gardeners use soot to change the color 
of flowers ? If so, how do they proceed ’ Soot is employed 
asc manure, being mixed with seed In sowing. It furnishes 
to the .young roots a large quantity of carbon, in a state easily 
to be absorbed, lu nauseous bitter principle is also valuable 
to keep the seedling plants from slugs and insects ; but ns to 
changing the color of flowers, it does not appear to have any 
such tendency.— En. 

67. — If a thread be twisted tightly round a. poker« it will 
not bum, though held in the flame of a cai^'e. V^hy Is 
this f— wfnswerra on page 104. 

68. — What is the construction of the Cosmorama ? — 
Answered on page 101. 

69. — What Ik the red varnish for electrical purposes ? Tlie 

best is made by dissolving red sealing wax In strongtspirits of 
wine. Three or four coats of this varnish will give the eppa- 
ratus a beautiful appearance : it dries quickly, and b very 
durable.— Ed. ' 

70 — How may tin plates be variegated and colored ?• 
Answered on page 111. 
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WOOD ENORAVING. 

(Hesmned from page 78.^ 

The wood beinj? chosen and prepared, as already 
described, ami the design traiKsferred or drawn upon 
its surface witli a hard fine pointed pencil, it i 
pcre‘«'iary previous to engraving that it be preserved 
from injury by being covered with paper, with the 
exception of that part' on which it is intended to 
begin ; upon this Mr. Jackson makes the following 
i^emarks : — 

“ Soft paper ought not to be used for this pur- 
'■posp, as such is most likely to partially efface the 
drawing where the hand is ])ressed upon the block. 
Moderately stout post paper, with a glazed surface 
\s the best ;r though some engravers, in order to 
orcserve tludr eyes, which become affected by white 
paper, cover the block with blue paper, which is 
usually too soft, and thus expose the drawing to 
injury. The dingy, grey, and overdone appearance 
of several modem wood cuts is doubtless owing, 
iu a great measure, to the block when in cOurse of 
engraving having been covered with soft paper. 

“ Different engravers have different methods of 
fastening the paper to the block. Some fix it with 
gum, or with wafers, at the sides ; but this is not a 
good mode, for as often as it is necessary to take a 
view of the whole block, in order to judge of the 
progress of the work, the paper must be torn off, 
and afterwards be replaced by now wafers or fresh 
gum, so that before the cut is finished, the sides of 
the block are covered with bits of paper, in the 
unnutr of a wall or shop-front covered with posting 
Sill**. The most convenient mode of fastening the 
).i')cr is to wrap a piece of stiff and stout thread 
. c or four times around the edges of the block, 

. I fastening it. The paper cover will thus 
• <1 a kind of moveable cap, which can be taken 
' * it pleasure, to view the progress of tlie work, 
.1 replaced without the least trouble,^’ 

\fr. Jackson recommends all persons to avoid the 
--.r of magnifying glasses, or spectacles, particularly 
^ ',ii who are young, and gives the most jiowerful 
isoiis for his advice, reasons founded not, he says, 
*«pun any theoretic knowledge of objects, but 
r'rum his owno practical experience: that to use 
glasses iophseroe the sight, is to meet half way 
ne evil, which is thus sought to be averted.'' Mr. 
Jackson says, page 650 — “ 1 would recommend all 
•icrsons to avoid the use of glasses of any kind, 
vheiher single magnifiers or spectacle-s, until im- 
laircd sight renders such aid necessary ; and evrn 
ihen, to commence with such as are of a low mag- 
-.ifving power : the habit of viewdiig minute objects 
alternately with a magnifying glass, and the naked 
eye, applying the glass every two or three minutes, 
!*., 1 am sarisfied, injurious to the sight. The 
i'lagnifying glas-s used by wood engravers is similar 
M that used by watch-makers; and consists of a 
.'Tigle lens, filled into a short tube, which is rather 
’ i.ler at the end applied to the eye — as the gloss 
Idem can be fixed so firmly to the eye as entirely 
< t dispense with holding it ; the engraver is thus 
!i ccpiently obliged to apply his left hand to keep it 
(•t its place, as he cannot hold the block with the 
.^dme hand at the same time, cf move it as may be 
;equired, .so as to enable him to execute bis work 
\\ ith freedom ; the consequence is, that the en- 
.^raring of a person who is in the habit of using 
t magnifying glass has frequently a cramped ap- 
^^earancc. There aie aUo other disadvantages 


attendant on the habitual use of a magnifying glass. 

A person using such a glass, must necessarily hold 
his head aside, so that the eye on which the glass 
is may be directly above the part «n which he 
is at work. In order to attain this posilioii, the 
eye itself is not unfrequently distorted ; and when 
it is kept so for any length ototime it becomes ex- 
tremely painful. I never find my eyes so free 
from pain or aching as when looking at the work 
' directly in front, without any twisting of the neck, 
so as to bring one eye only immediately above the 
part in course of execuvi&fi. I thcicfore, conclude 
that the eyes are less likely to be injured when thus 
employed, than when one is frequently distorted 
and pained in looking through a gloss. I am 
speaking merely from experience, and not profes- 
sedly, from aqy theoretic knowledge of optics ; but 
as i have hitherto done without the aid of any mag- 
nifying power, and am not without reason convinced 
that glasses of all kinds ought to be dispensed with 
till impaired vision renders them necessary." 

It is therefore to be observed, that these remarks 
only apply to the young and clear sighted, who would 
adopt gksses as preservatives to the eye, rather than 
those who through age, or infirmity of vision, need 
glasses under oth^r circumstaqccs. Defence, how- 
ever, to the eye is absolutely n^essary, from the glare 
of fight thrown by the lamp on the wooden block ; « 
this is best accomplished by a paper or pasteboard 
shade tied to the forehead, and hanging over the 
eyes, as represented in the cut : a second shade is 
occasionally used for the mouth and nose, as in cold 
and damp weather the drawing upon the block is 
apt to be obliterated by the breath settling upon it. 
Upon shading the eyes from light and the face from 
heat Mr. Jackson observes ; — 

** There are various modes of protecting the 
eyes when working by lamp-light, but 1 am aware 
of only one which both protects tlie eyes from tffe 
light, and the face from the heat of the lamp. This 
consists in filling a large transparent glass globe 
with clear water, and placing it in such a manner 
between the lamp and the workman, that the light, 
after passing through the globe, may fall directly 
on the block. The height of the lamp can |)e 
regulated according to the engraver's convenience. 
By the use of these globes one lamp will suffice 
for three or four persons, and each perun have a 
much clearer and cooler light than if he had a lamp 
vithout a globe sol^y to himself. 

iVb/e. — " The French prefer a bull's-eye lens, of 
'.boot three and a half inches diameter, flat on one 
tide and convex on the other, to a globe filled with 
water. This bull's-eye is inclosed in a land of 
rame, which can be inclined to any angle, or turned 
in any direction by means of a ball and socket 
joint. * The light of this is equally good, but the 
heat affects the head in a disagreeable manner." 

The next important part of the art is 
the tools employed and their peculiar application to 
certain kinds of work ; and it is impossible to do 
this in plainer terms than in the following quota- 
tions 

" There are only four kinds of cutting tools 
necessary for dhod-engraving, namely: — graven, 
tint tools, gouges or scrapers, and flat tools or 
chisels. Of each of these four kinds there are 
various sizes. The cut, (No. 2,) shows the form 
of a graver, that is principally used for outlining, 
or separating one figure from another. This tool 
is very fine at Che point, as the line which it cuts 
ought to be so thin as not to be dUtiuclly percep- 
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tible wEen the cut is printed, as the intention is 
merelsb to form a termination, or boundary, to a 
series of lines running in another direction ; though 
it neceswry that the point should be very fine, 

S t the Made ought not to be too thin, for then, 
stead of cutting out a piece of the wood, the tool 
will merely make a d|licate opening, which would 
be likely to close as soon as the block should be 
exposed to the action of the press. When the out* 
line toftl becomes too thin at the point, the lower 
part sh(^uld be rubbed on a hone in order to reduce 
the extreme fineness. • 

** About eight or nine gravers of different sizes, 
beginning from the outline tool, are generally 
sufiicient. The blades differ little in shape, when 
first made from^hose used by copper-plate engra- 
vers ; but in order to render them fit fpr the purpose 
of wood-engraving, it is necessary to give the 
points their peculiar form by rubbing theo^ on a 
Turkey stone. In the cut, (No. 3,) are shown the 
faces and parts of the backs of five gravers of dif- 
ferent sizes. The lower dotted line shows the 
extent to which the points of such tbols are some- 
times ground down by the engraver in erder to 
render them broader. When thus, ground down 
the points are slights jounded, aifd do not remain 
straight as if cut ofM^ the line. These tools m 
, used for nearly all kinas of work, except for senes 
of parallel lines technically called Hints.* The 
width of the line, cut according to the thickness 
of the graver towards the point, is regulated by the 
pressure of the engraver's hand. 

** Tint tools are used to cut parallel lines, forming 
an even and uniform tint^ such as is usually seen in 
the representation of a clear sky in wood cuts. 
They are thinner at the back, but deeper in the 
side than gravers, and the angle of the face at the 
point is much more acute — about seven or eight of 
difftrent degrees of fineness are generally sufiicient. 
The cut will afford an idea of the shape of the 
blades towards the point. The handle of the tint 
tool is of the same form as that of a graver. Some 
engravers never use a tint tool, but cut all their 
lines with a graver. There is, however, great 
uncertainty in catting a series of parallel lines in 
this manner, as the least inclination of the hand to 
one side will cause the graver to increase the width 
of the white^line cut out^ and under-cut the raised 
one leftf more than if, in the same circumstances, 
a tint tool were used. The tint tool being very 
much thinner than a graver will cause a very trifling 
difference in the width of a line, in the event of a 
wrong inclinfttion, when compared with the in- 
equality occasioned by the unsteady direction of a 
graver, whose angle at the point is much greater 
than that of a proper tint tool. Tint tools tha( are 
rather thick in the back are to be preferred to such 
as are thin, not only from their allowing of greater 
steadiness in cutting, but from their leaving the 
raised lines thicker at the bottom, and consequently 
more capable of sustaining the action of the press. 
A tint tool that is of the same thickness both at 
the back and the lower part cuts out the lines in 
such a manner that a section of them jippears thus 


The black or raised lines from which ch^ impression 
is obtained being no thicker at the base than at the 


surface, while a section of the lines that is cut by a 
tool that is tliick at the back appears thus. 



It is evident that lines of this kind, having a better 
support at the- base, are much less liable than the 
former to be broken in printing. 

“ Gougest (see cut. No. 4,) are used for scoopin|f 
out the wood in those parts that are to be left white 
towards the centre of the block, while flat tools or 
ghisels, of various sixes, are chiefly employed in' 
cutting away the wood towards the edges. Chisels 
with projecting corners, which are sometimes offered 
for sale by tool-makers, ought never toibe used, for 
the projecting corners are very apt to cut under a 
line, and thus remove it entirely, causing great 
trouble to replace it, by inserting a new piece of 
wood. 

** The face of both gravers and tint tools ought to 
be kept vather long than short, though if ’the point 
be ground too fine it will be very liable to break. 
When the face is long, or strictly speaking, when 
the angle formed by the plane of the face and the 
lower line of the blade is comparatively acute, a 
line ^ cut with much greater clearness than when 
the race is comparatively obtuse, and the smal) 
shaving cut out turns gently over towards the hand. 
When, however, the face of the tool is short, thi 
small shaving is rather ploughed out than clean 
cut out, and the force necessary to push the too: 
forwards frequently cau.sps .small pieces to fly out at 
each side of the hollowed line, more especially if 
the wood be dry. The shaving, also, instead of 
turning aside over the face of the tool, turns over 
before the point, and hinders the engraver from 
seeing that part of the pencilled line which is 
directly under it. A short-faced tool of itself 
prevents the engraver from seeing the point. 

“ Gravers and tint tools when first received from 
the maker are generally too hard, — a defect which 
is soon tfisco^Tcd by the point breaking off short 
as soon as it enters the wood. To remedy this the 
blade of the tool ought to be placed with its flat side 
above a piece of iron — a poker will 4o very well, 
nearly red hot. Directly it changes to a straw color, 
it is to be taken olf the iron and either'dipped in 
sweet oil, or allowcil to cool gradually. If removed 
from the iron while still of straw color it will have 
been softened no more than sufficient, hut should it 
bav| acquired a purple tinge it will have been 
softened too much, and instead of breaking at the 
point, as before, it will bend. A grindstone, Tur- 
^y stone, and hone are useful in grinding and 
^arpening these various tools. The latter is not 
always used ; hut a graver that has received a final 
polish on a hoiic cut.s a clearer line than one which 
has only been sharpened on a Turkey stone ; it 
also cuts more pleasantly, gliding smoothly through 
the wood, if it he of good quality, without stirring 
a particle on either side of the line. 

“ The gravers and tint tools used for engraving 
on a plain surface are straight at the point : hut 
for engraving on a block rendered concave in certain 
parts by loweringy it is necessary that the poii.'t 
should have n slight inclination upw'ards. There is 
no difficulty in getting a tool to descend on one side 
of a part hollowed out or lowered, but unless tiie 
point be slightly inclined upwards, it is extremely 
difficult ro make it ascend on the side opposite, 
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without getting too much hotdf and thus producing 
a wider white line than was intended. 

'' As the proper manner of holding the graver is 
one of the first things that a young engraver is 
taught, it is necessary to say a few words upon the 
subject. Kngravers on copper and steel, who have 
much harder substances than wood to cut, hold the 
graver with the fore finger, extending it on the blade 
beyond the thumb, so that by its pressure the point 
way be pressed into the plate. As box-wood, 
however, is much softer than copper or steel, and as 
it is seldom of perfectly equal hardness throughout, 
it is necessary to hold the graver in a different man- 
ner, and employ the thumb at once as a stay or resit 
for the blade, and as a check upon the force exerted 
by the palm of the hand, the motion being chiefly 
directed by 2he fore finger, as represented in the cut. 
The thumb, with the ends resting against the edge of 
the block in the manner represented, allows the 
blade to move back and forwards with a slight de- 
gree of pressure against it, and in case of a slip it 
is ever ready to check tiie graver’s progress. This 
mode of resting the thumb against the ed^e of the 
block is, however, only applicable when the cuts are 
so small as to allow of the graver, when thus guided 
and controlled, to reach every part of the subject. 
When the cut is too large to admit of this, the 
thumb then rests upon the surface of the block.”^ 
('See cutj 

We have now described all the tools employed 
(except the scraper used in lowering), their parti- 
cular application, and the method of tempering, 
sharpening, and holding them. As this has taken 
a larger space than was anticipated, we must defer 
giving the learner his first lesson till next week, 
when we hope to conclude the subject 

(Continued on page 97.J 

ELECTRICITY. 

(Resumed from page 59.^ 

Before we can process with our experigiental re- 
searches on electricity, it is necessary to consider 
some of the fundamental laws by which the fluid 
appears to be governed ; and first as to the differ- 
ence percepCrble when various bodies are subject to 
electrizatiQn. It will have been remarked, that the 
experiments previously given refer only to particular 
substances, and were they attempted with other 
bodies, failure would be the result. Numerous 
failures of this description attended the labours of 
the first electricians, and early taught them^that 
only certain substances were capable of being ex- 
ciW ; these obtained the name of Electrics. These 
it was supposed, at first, were the only bodies which 
contained the electric fluid, because in them alone 
could it be made visible. This is a conclusion 
natural enough in the infancy of a science, but 
which in its advance was proved to be incorrect, for 
it is now known that all substances whatever, by 
taking proper precautions, can be excited, or made 
to exhibit electrical properties. Notwithstanding 
this, as totally different means must be adopted in 
each case, the characteristic term electric is still 
properly continued, and is intended to designate 
such bodies, as being nibh«.d, show for some time 
afterwards the effect of the fluid's disturbance. This 
is because electrics are of such a nature that the fluid 
ia wot ctmducted silertilg away over their surfaces, 
but rests there until some o&ier better conducting 
body draws it off. 


Thus we divide all bodies into the two trasses of 
cofiductors and non-conductors , or electrifis and 
non-electrics i the former parting immediately with 
any fluid given to them, and the latter r^tainiyg it 
so as to be apparent to the senses. Tlfus-air is an 
electric or non-conductor, were it not so electridll 
experiments would be unknown, the fluid being dis- 
sipated as fast as it is accumulated ; watei , on the 
contrary, is a good conductor, hence the necessity of 
keeping the apparatus dry, that the disturbed fluid 
may be retained. Metals are the best conductors, 
therefore we use them h partj of our electri- 

cal machines as arc intend f(ff the transit of the 
accumulated fluid. Glass •md silk are electrics, or 
non-conductors, consequently are available as bodies 
to be excited, and as capable cf preventing* iU' 
escape and dispersion. Thus of an electric machine 
the connection between the cushion and the earth 
is a DjetoUic wire or chain, to allow of the passage 
upwards of electricity, the glass cylinder being 
rubbed sets it free, the brass or tin conductor 
collects it, and its glass support insulates it, and 
thus prevents its escape to the earth again. 

It will be evident from tlie foregoing remarks that 
a knowledge of the individual conducting powers of 
all substances is requisite right understanding 
of the first principles of the-^science, and that even 
th& simplest experiments /i«ay be conducted with 
success. The following table presents a series of 
conductors and electrics, beginning with those which 
have the greatest conducting power, and terminating 
with those that have the least. The order in which 
they possess the po\«^er of insulating is of course 
the reverse of this ; that is to say, the best or most 
perfect electrics are at the bottom of the table. It 
may also be observed that the middle of the table 
exhibits bodies almost neutral in their properties, 
being but very imperfe<:t conductors, or very slight 
electrics. 

The most perfect or least oxidable metals. 

The most oxidable metals. 

Charcoal — especially from hard wood. 

Plumbago, or blacklead. 

The mineral acids. 

Metallic salts and ores. 

Water, and other liquids ; and snow. 

Living vegetables and animals. 

Smoke, soot, and steam. 

Rarifled air and flame. 

Dry earths and stones. 

Pulverized glass. 

Flowers of sulphur. 


Dry metallic oxydes. 

Oils. 

Vegetable and animal ashes. 

*' Ice ; when cooled down to 13° Fah. 
Phosphorus. 

Lime, dry chalk, and marble. 
Caoutchouc, camphor, and bitumen. 
Silicious and argillaceous stones. 
Porcelain. 

Baked wood. 

Dry atmospheric air and other gases* 
White bugar and sugar candy. 

Dry parchment and paper. 

Cotton. 

Feathers, hair, and silir. 

Transparent gems. 

Glass. 

Fat. b 
Wax. 
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and gum -lac. 

iPwill S^seen from the above, that a particular 
ubstance Aiay be an electric in one state and a 
onductor in another ; thus glass and sulphur are 
oth excellent electrics when in masses, but when 
pulverized become imperfect conductors. So green 
\ wood is^a conductor ; baked wood a non-conductor ; 
[ baked still more into charcoal a conductor again ; 
and when in the state of wood ashes a non-conductor 
once more. 4Manf also are conductors 

merely because they contain water ; thus almost all 
highly-dried animal, vegetable, and mineral matters 
are non-conducting, as dried glue, parchment, bone, 
ivory, hair, feifthers, horn, tortoise-shell, wool, 
silk, gums, resins, wax, cotton, suga% &c. &c., are 
electrics, yet as soon as either of them becomes 
damp, a conducting property is communicated, 
hence the necessity of well drying electrical ap- 
paratus when in use ; and also the same fact shows 
the reason that machines of this kind act so im- 
perfectly in damp weather, or in a room before a 
crowded audience, whose breath quickly sfttles in 
moisture upon the various electrics around. Too 
great heat also impai^the insulatftig effect of glass, 
&c., for although it|will not in ordinary tqpa- 
peratures suffer the lluftl to pass along its surface, 
yet when heated to redness it becomes a good con- 
ductor ; and so also is baked wood made very hot, 
melted resin, hot air, &c.. 

To discover if a body be an electric or not, hold 
it against the conductor of a machine when charged, 
if a spark can now be taken by the knuckle from 
another part of the conductor, the substance under 
examination is an electric, if not it is a conductor. 
If a liquid, a gas, or a powder, is to be tried, in- 
close it in a glass tube ; should the spark not now 
p/fis, it will be known to have been conveyed away 
by the liquid, &c. under trial. 

^Continued on page 106.^ 


• MATERIALS FOR PAPER. 

(Resumed from page 45 J 

In the Transantions of the Society for the Encou- 
ragement of Arts, &c., numerous experiments are 
detailed of the manufacture of paper from various 
materials, and in their library is to be seen a book 
written in Uerman, containing between thirty and 
forty specimens of paper made of different materials. 
The author of this curious work was apparently one 
of those enthusiasts, who became so enamoured of a 
particular pursuit, as to cause every thing to be sub- 
servient to the one great end which they propose. 
However the more phlegmatic may sometimes be 
tempted to smile at the carious conceits aud strange 
speculations of these characters, it is to such that 
the world is indebted for many of the most useful 
disooveries and improvements which mark the pro- 
gress of the arts and sciences. The same enthu- 
siasm of character, the same tenacity of purpose, 
have alike been exerted in perfecting the magnificent 
conceptions of genius, as in increasing the material 
for that paper on which these are recorded. Let us 
not slight the indefatigable labourers who have 
pursued the less splendid,, though 90 less useful 
objects of inquiry. 


A minute detail of the numerous experiments made 
by M. Schaffer does not come within the scu,it; nf 
this work. A slight notice, however, may not, 
perliaps, be wholly without interest, as it will serve 
to show what a boundless store is contained within 
the vegetable kingdom, convertible into this in- 
creasingly useful purpose. 

M. Schaffer relates that his interest in the pursuit 
becoming well known, every body was anxious to 
supply some material, or to suggest some hint in 
futherance of his views, and that the most hetero- 
geneous substances were constantly presented tohimf 
with the question ** Can you make this into paper ?*' 
^is account of the causes which led him to many 
trials of different substances is confirmatory of the 
foregoing, while it illustrates the observation, that 
from the most trifling circumstances ^seful know- 
ledge may be obtained by those who walk abroad 
with their senses and understandings alive to sur- 
rounding objects. 

By this means, and by the zealous co-operation 
of those more immediately about him, M. Schaffer 
affirms |hat his catalogue was much increased : 
while he became so absorbed in the all-engrossing 
subject, that it w'ould seem the whole world assumed 
to him the character of one vast mass of latent 
material for paper. 

The bark of various trees, of the willow, the beech, 
the aspin, and the hawthorn, have been success- 
fully formed into paper. That made from the bark 
of the lime-tree is of a reddish-brown color, and so 
extremely smooth as to be peculiarly well calculated 
for drawings ; the paper produce of this bark is not 
merely confined to the leaves of al>ook of specimens, 
but it is manufactured for useful purposes in some 
of the northern parts of the Continent. The wood, 
as well as the inner bark of the mulberry, is likewise 
capable of being made into this substance. A spe- 
cimen of paper made from the down of the catkins 
of the black poplar is of a very superior quality, 
being very soft and silky. A paper similar to the 
last was likewise produced from the silky down of 
the asclepiast with the admixture of a portion of 
linen rags. • 

The tendrils of the vine, after being subjected to 
putrefactive fermentation, can be converted into 
tolerable paper. ^ 

The stidks of the mugwort, or artemisia^ formed 
another material of nearly similar quality. This 
plant may almost be considered a weed, as it grows 
spontaneously on banks and on the sides of foot- 
paths, and its roots spread and propagate very 
ranidly. The nettle is another weed from which 
tuft kinds of paper have been made ; the one from 
the rind, the other from the ligneous part. The 
^paper manufactured from this plant by M. de Villette 
was of a dark green color; that produced by 
M. Schaffer is tolerably white. 

The stalks of the common thistle, as well as the 
down which envelopes its seed,, were both made 
available to this purpose. In relating the manner of 
manufacturing these stalks into paper, it is stated 
that the first experiment perfectly answered ; a pulpy 
substance was produced which cohered in thin sheets, 
but on a second trial, vain were the maceration and 
subsequent manipulations, it refused to become a 
coherent mass, and paper could not be produced 
without the addition uf linen rags. The same mys- 
terious failure happened with regard to the burdock, 
another weed bearing a pijckly head and a fibrous 
stalk. The disappointed experimenter endeavoured 
to discover the reason of so unexpected and vexa- 
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tious a result, which he with much solemnity aTen 
would by some superstitious persons be attributed to 
the intervention of witcncraft, exercised by some 
evil-minded persons ; but he g**avely disclaims for 
himself any belief in such influence. It is matter 
of surprise that at so late a period any cause should 
exist to warrant' this self-congratulation on being 
exempt from so gross a popular prejudice. At a 
subsequent period, Schaffer was led to suspect 
that this want of success might possibly have arisen 
in consequence of the more mature age of the plants, 
(vhich rendered them woody, and less capable of 
being formed into a pulp. 

^ The bark and stalk of bryony — the leaves of tl:|^ 
fypAa lafi/oiia, or cat's tail — the slender stalks of 
the climbing clematis — the more ligneous twigs of 
the branchii;^g broom — the fibrous stem of the up- 
right lily — and the succulent stalks of the lordly 
river-weed, all were alike successfully brought into 
a pulpy consistence capable of cohering in thin and 
smooth surfaces. 

Substances yet more unpromising did this perse- 
vering experimentalist endeavour to conve. t to his 
favorite object. Turf-tree, earth, and coral moss 
were successfully manufactured into paper. Even 
cabbage-stalks, wood-shavings, and sawdust, were 
each in turn placed under process, and specimens 
of the result are to be seen in the above-mentioned 
book. Then the rind of potatoes was acted upon, 
and Anally the potatoe itself ; this latter substance 
proved a most excellent material, producing a paper 
extremely smooth and soft to the touch, while its 
tenacity approachejjl nearer to parchment than any 
other vegetable substance thus employed, and caused 
M. Schaffer to esteem it as a valuable drawing- 
paper, which he recommended should be manufac- 
tured exclusively for that purpose, as he supposed 
that an edible substance might be deemed too 
valuable to allow of its extensive use, except as an 
article of food. 

A good and cheap paper was produced from 
** pine buds,” which, from the description given of 
them, are the common fir-apples, orfrui^ of fir- 
j treA. These are well known as being hard, woody 
cones, composed of scales overlapping each other. 
A singular accident led to the attempt with so 
apparently unrppropriate a substance. 

M. Schafier’s foreman had purchased a particular 
kind of bird whose natural food is the fir-apple. 
Soon after it had been provided with its first meal 
the man remarked a considerable quantity of downy 
litter in the bird's cage, and supposing that it had 
been negligently introduced with its food, the careful 
owner cleansed the cage, and procured a fresh sup- 
ply of the pine buds. After a time, the same ap- 
pearance was again observed in the cage, and on^ 
watching the movements of the bird, it was found 
diligently tearing to pieces each scale of the cone, 
until at length the whole assumed the form of a ball 
of tow, and then it was in a proper state of prepa- 
ration to be used as food by the feathered epicure. 
Profiting by this hint, its owner went joyfully to tell 
the wonderful labours of the industrious bird, and 
how it had converted the harsh fir cone into a ma- 
terial of which paper could be made. No time was 
lost in imitating the operations of the bird on the 
fir-apple, and paper was shortly produced extremely 
strong and serviceable, and fit for use as a wrapping 
paper. 

<• 

(Continued on page 94 J 


DEW, HOAR-FROST, FOG, CLOUD*S,/aND 
RAIN, ^ 

When a space which contains a certaiuv'v.moqnt of 
vapour is cooled, it always approaches snore and 
more a state of saturation, and at a sufficiently low 
temperature a portion of the vapour is converted 
into water, and precipitated. ’ It is thus that there 
is produced a moist coating on a glass of cold water 
when it is brought into a warm moist room : thence 
may be explained the moisture on windows during 
winter, inasmuch as % , vapour is precipitated on 
the cold glass ; and from the same cause a mist is 
formed over a vessel of warm water. What we 
thus perceive on a small scale, nature is constantly 
performing on a great. When, for example, the sky 
is clear and no wind blows, the ground is cooled 
rapidly during the night by the radiation of the 
heat, and the stratum of air next the ground is 
some degrees colder than the air »few feet above. 
At last the ground is so much reduced in tempera- 
ture, that the strata of air lying next it are saturated 
with vapour, and, by a continuance of the cooling, 
vapour is precipitated on glass and other objects, 
in the form of drops, or in winter in a crystalline 
condition. The.jlew, or hoar-frost, is so much the 
more considerable the greate]?l,ne cooling, and hence 
the older natural philosoph/rs ascribed to dew a 
cooling power, until at length Wells proved that 
the cold is not the effect but the cause of the dew, 
just as in winter the windows must be cold before 
they begin to show their eovering of moisture. 
Exactly the same phenomenon, which we perceive 
when warm water evaporates in cold air. is presented 
to us by nature in the colder periods of the year, 
when, for example, in autumn, the heat of the air 
diminishea very rapidly. From rivers and from 
smooth sheets of water, which still possess a high 
temperature caused by the summer, a quantity, of 
vapours arise ; the air which is more especially cold 
in the morning is saturated in a short time, and the 
vapours ascending further, become condensed, and 
float as water in the form of hollow vesicles in the 
air, giving rise to a fog, from whose position we 
can often at a distance trace all the windings of a 
river. If this fog becomes denser, several sich 
vesicles unite together in drops and fall to the 
ground as fog-rain. 

In general, we must suppose, that all clouds arise 
from the circumstance of the air in which they float 
containing more vapour than is enough for satura- 
tion ; so that we must regard the clouds as fogs 
wbibh are continued upwards, and from which rain, 
or in colder weather, snow descends, when the 
super-saturation of the atmosphere becomes still 
greater. However varied the circumstances may be 
relating to the formation of clouds, yet one law lies at 
the foundation of the whole of them, which was first 
announced by Hutton, viz., wherever two nearly 
saturated masses of air of unequal temperament 
become mixed, either a precipitaiion takes place, or, 
at all events, the mixed mass of air is relatively 
moister than either of the separate masses. 

llain being formed by the mixing of two masses 
of air of difle^ent temperatures, the colder part, 
by abstracting from the other the heat which holds 
'.t in solution, occasions the particles to approach 
each other and form drops of water, which, be- 
coming too heavy to be sustained by the atmosphere, 
sink to the earth by gravitation in the form of rain. 
The contact of two strata of air of different tem- 
peratures, moving rapidly in opposite directions, 
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| !kns*an abundant precipitation of rain. When 
i3f ^a of air differ very much in temperature, 
oeeci^ddenly, hail is formed. This happens 
pntlym hot plains near a ridge of mountains, 
the sfith of France ; but no explanation has 
'to been given of the cause of the severe hail 
s which occasionally take place on extensive 
i within the tropics. 

;ween the tropics, where all meteorological 
imftia occur with great regularity, the phe- 
la connected with rain are much simpler than 
ir regions^iC^lpcalAarcumstances do not 
on a disturoance. Where the ascending 
It of air acts with power in the region between 
>the two trade winds, a great quantity of vapour 
, reaches the uppencolder regions of the atmosphere, 
[which is then rapidly condensed and descends 
as rain. This process takes place moFe especially 
when the sun, about the time of its culmination, 
acts powerfully on the ground. Hence generally 
the morning and evening are serene, and the rain 
falls. in the afternoon. As the sun in its yearly 
course moves further to the south than to the north, 
the region moves with it in which the ascgnding 
current of air, and consequently the rain, is greatest ; 
when the sun removes Aram a, regioi^ the rain be- 
comes less considerably and at last fine weather 
returns. This alteratiod^cciirs so regularly, thdt 
between the tropics, the year has been divided into 
two halves, the dry and the wet season. 

In our part of the world, where, in the course of 
the year, the N£. and the SW. struggle for pre- 
dominance, the phenomena are more complicated, 
but still may all be referred to a few simple laws, if 
we keep before our eyes the circumstance that the 
SW. is a wind which, in consequence of its origin, 

. blows above and then sinks to the ground, while the 
'NE. spreads itself from below upwards. If with 
I this^ we further combine the circumstance that the 
i SW. wind, as it comes from warmer regions, brings 
j along with it moist air from the Atlantic ocean, 
[whereas the cold N£. brings dry air from the in- 
(terior of the continent, we can easily understand 
'that these two winds must exercise a very unequal 
influence on the abundance of the precipitations. 
['ObseffFations made for several consecutive years at 
I any place on the plains of Germany, always show 
ithat the SW. and W. are the winds during which it 
! rains faiost abifhdantly, while the easterly winds are 
[much more rarely associated with falls of rain. The 
[changes of the pressure of the air stand in such 
I intimate connection with the transitions from a 
aerene sky to lytroubled one, and to rain, that the 
[barometer has been justly named the weather glass, 
and it seems advisable to consider both phenomena 
at the same time* 


GRADUATION OP GAS JARS, TEST 
TUBES, &c. 

GaaDUATiON, (^nerally speaking, consists in di- 
viding lines, surfaces, and capacities, into a certain 
number.of equal or proportional parts. For stand- 
ard thermometers and other instnimants which 
require to be made very accurate, it is necessary to 
employ tubes which are extremely regular in the 
bore. When a drop of mercury, passed successively 
along all parts of the tube, forms everywhere a 
column of the same length, the examiner is assured 
of the goodness of the tube. ^ 

That a tube may be regular in the bore, it is not 


necessary that the bore be cylindrical ; it is suffici- 
ently accurate when equal lengths correspond to 
equd capacities. A tube with a flat canal, for ex- 
ample, can be perfectly accurate without at all ap. 
proachirig the cylindri^ form. It is only necessary 
that a drop of mercury occupy everywhere the same 
length. We may observe, by the ifky, that, in flat 
canals, the flattening should be always in the same 
plane. 

As it is very difficult to meet with capillary tubes 
which are exactly regular in the bore, it happens « 
that the tubes which glass-blowers are obliged to 
employ have different capacities in parts of equal 
length. You commence the division of these tubes * 
into parts of equal capacity by a process described 
by M. Gay-Lussac. You introduce a quantity of 
mercury, sufficient to fill rather more thin half the 
tube, and make a mark at the extremity of the 
column. You then pass the mercury to the other 
end of the tube, and again mark the extremity of 
the column. If you so manage that the distance 
between the tvfo marks is very small, you may con- 
sider the inclosed space as concentric, and a mark 
made in the middle of the division will divide the 
tube into two parts of evidently equal capacity. 
You divide one of these parts, by the same process, 
into two equal capacities, and each of these into 
two others ; and in this manner you continue to 
graduate the tube until you have pushed the division 
as far as you judge proper. 

But it is still more simple to introduce a drop of 
mercury into the tube, so as to form a little cylin- 
der, and then to mark the two extremities ‘of the 
cylinder. If it were possible to push the drop of 
mercury from one end of the tube to the other, In 
such a manner as ,to make it coincide, at every re- 
moval, with the last mark, it would be very easy to 
divide the tube accurately; but as it is very difficult, 
not to say impossible, to attain this precision of 
result in moving the column of mercury^ you must 
endeavour to approach exactness as nigh as may be. 
You measure, every time you move the mercury, 
the length of the cylinder it produces, and carry 
this lengtif to fhe last mark, presuming the small 
space which is found between the mark and the 
commencement of the column to be fairly repre- 
sented by the same space after the column. You 
thus obtain a series of small and corresponding 
capacities. 

If the tube is regular in the bore, close one end, 
either by sealing it at the lamp, or by inserting a 
cork, and pour into the interior two or three small 
and qgual portions of mercury, in order to have an 
opportunity of observing the irregularities produced 
by the s^led part. Take care to mark, with a 
writing diamond, the height of the mercury, after 
the addition of each portion. When equal portions 
of mercury are perceived to fill equal spares, take 
with the compass the length of the last portion, 
and mark it successively along the side of the tube, 
where yon must previously trace a line parallel to 
its axis. 

For tubes which «re irregular in the bore, and 
where equal lengths indicate unequal capacities, it 
Is necessary to continue the graduation in the same 
manner that you commenoccl it>^that is to say, to 
fill the tubes by adding s|coasaively many small and 
equal portions of mercury, and marking the height 
of the metallic column a&r every addition. These 
divisions will of course represent parts of an ounce 
or of a cubic inch, according to tto measure which 
you make use of. When you have thus traced on 
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the tube a certain number of equal parts, you can, 
by means of the compasses, divide each of them 
into two other parts of equal length. The first 
divisions being very close to one another, the small 
portion of tube between every two may be con- 
sidered, without much risk of error, as being sen- 
sibly of equal diameter in its whole extent. 

When the tube which you desire to graduate is 
long and has thin sides, it would be difficult jto fill 
it with mercury, without running the risk of seeing 
it break under the weight of the metal. In this 
case you most use water instead of mercury. 

Bell-glasses of large dimensions are graduated by 
filling them with water, placing them in an inveqted 
position on a smooth and horizontal surface, which 
is slightly covered with Water, and passing under 
them a sesies of equal measures of air. But it is 
then necessary to operate constantly at the same 
temperature, and under the same atmospheric 
pressure, because air is very elastic, and capable of 
being greatly expanded. 

In lA cases, tubes, bell-glasses, &c., ought to be 
held in a position perfectly vertical. «The most 
convenient measure is a dropping-tube, on the stalk 
of which a mark has been made, or a small piece 
of tube, sealed at one end, and ground fiat at the 
other ; the latter can be accurately closed by a plate 
of glass. , 

Ae marks which are traced on tubes being gene- 
rally very close to one another, you facilitate the 
reading of the scale by giving a greater length to 
those marks which represent every fifth division, 
and by writing the figures merely to every tenth 
division. The number of divisions is somewhat 
arbitrary; nevertheless, 100, 120, 360, 1000, are 
divisions which, in practice, offei: most advantages. 


MISCELLANIES. 

Artificial Pearls. — It has been suggested that 
Bie pearly lustre of the crystals of certain salts, 
especially the double cyanides, is sd beautiful, that 
thmr employment might supersede the cruel practice 
of stripping the scales from living fish for the ma- 
nufacture ^f artificial pearls. Oxalic acid may 
be formed by the action of nitric acid upon alcohol, 
under certain conditions, in pearly scales. — Pro- 
eeedings qf the British Association. 

Vegetation in a Solution of Arsenic, — M. Gilgen- 
krantz has seen a plant of the genus Leptomitus^ 
or Ifygrocroeis, form in a solution of arsenic. This 
observation, communicated by M. Bory St. Vfficent, 
proves that arsenic, a substance so very noisonous, 
and supposed to be destructive to alPorganized 
Imdies, is, however, favorable to the vegetation* of 
some plants. M. Bory St. Vincent mentioned on 
this occasion, that M. Dutrochet had observed 
about ten years ago the development of a similar 
plant in a solution of acetate of leacLc 

(hfolie Acid found in great quanHoMin Lichene, 
4re. — N. H. Braconnot has disfwyered that oxalate 
lime forms nearly one-haff 4)f the weight of a 
great number of lichens, to which it bears the same 
relation that carbonato:jQf lime does to corallines, 
and phosphate of lime i^s to jbones. The oxalate 
diminuhes progressive^ tn the family of lichens, 
as the species losejjfl^^ emstaceous granular tex- 
ture, and acqairB||^fldiated membranaceous aspect, 
but the latter stilp^OlitBiii a remarkable quantity. 
About 17 parts yeUowish white oxalic acid wer* 


^ Z 

obtained from 100 parts of the pulveruey lichen 
Ann. de Chim. xzxiii. p. 318. ^ 

Action qf Nitric Acid on Charcoaljf-VrofeBwr 
Siliman having announced the fornp^on ed hy- 
drocyanic add, by the action of j.wic add in 
charcoal, M. Frisian! was led to the fome result in 
the following manner : — In^treating with nitric acid 
the residue of the calcination of sulphate of barytes 
with charcoal, he smelt bitter almonds. This made 
him suppose that the prussic acid was foritied. He 
repeated the experiment in a glass bottle^ and heat- 
ing the liquor with a/dphate of, yon, he obtained 
Prussian blue. The boile<r nitrates and that of 
barytes, decomposed by charcoal, do not produce 
the same effect. — Gioms de JFis. ifc, 1824. p. 240. 

To Duthcify Quills. — Immerse the qiulls when 
plucked from the wing in water almost boiling ; 
leave it tbeire till it becomes sufficiently soft ; com- 
press it, turning it on its axis with the back or 
blade of a knife. The immersion and compression 
must be continued till the quill is clear when cold, 
and the membrane and greasy covering is entirely 
removed : it is immersed a last time to render it 
cylindrical, which is done by whirling it between 
the thumb and index finger ; it is then dried in a 
gentle tempenature. Th^^rench discovered this 
process when they conque^ Holland. 

• Model of the first Eykish Steam Vessel.~^The 
following notice appeareifin the Oracle daily iievis- 
paper, December, 17^S9; — “There has lately been 
laid before the Admiralty Board the model of a ship, 
worked by steam, which is so construi^ted as to sail 
against wind and tide. This ingenuity is to be 
rewarded by a patent.’’ 

Everlasting Lamps, — These lamps, (of which 
many consider the accounts altogether apocryphal,) 
are supposed to have been formed with inconsumable 
asbestos wicks ; but the composition employed to 
feed them it is utterly impossible to surmise^ be- 
cause naphtha, which it is said to have been, as 
well as every other oleaginous substance, would 
consume, if the lamp-wicks did not, and be con- 
verted by sublimation into soot. The secret then, 
of making everlasting lamps is utterly lost to us, if, 
indeed, it were known to the ancients ; and they 
were so jealous of affording any light on the fiubject 
to future ages, that these illuminators, used only in 
sepulchres, were so contrived, that bricked up 
therein, they might and could burn* for ever; but 
either went out immediately upon the admission of 
the external air, or were, by mechanical contrivances, 
instantly extinguished ; tous disappointing the 
curiosity or cupidity of invaders of ^e tomb. Rosi- 
crucius, the mystic, alchemist, and philosopher, is 
said to have discovered the secret of the composi- 
tion of these ancient lamps ; and the story concerning 
hH sepulchre will be found in one of the numbers 
of the Spectator. 


QUERIES. 

n^Wby is lbs breath vliible in rroaty, and not in warm 
weather P Because it is kept in solution iavwaam. weather, 
but the vapour is instantly condensed in frosty weather. 

72— What Is the reason that a rator cuts better after beins 
dipped In hoWwater ? 

73... Why does fire burn better In winter than summer P 
Or why does the sun's beams extinguish a fire P 

74_How are we to account for the non<fieeaing of Loch- 
Mess ? 

75— Why does the freezing of flesh, kc., preserve it from 
putrefaction ? 

76 — When a sudden thtw comes, why are the outside walle 
of our houflf s covered with boar frost ? 

77— How is the varn made for patent leather ? 
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TLAN OF THE UOYaJ, BOTANIC OARPEN,- REGENT'S PARK. 
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/ ROYAJii BOTAKIC OAftDBN. 

^TfetwifttSTJukDiNO the maniftfit Imi^^noe of ft 
proper aijqaaintonce tvith tho ptroductlons of the 
Vfigetftble kiogdonit there ib not» to thif dftyy in the 
loetropolis of the commercial worhi, ft pftbllc ea- 
* tftblii^ment devoted -to thdr generftL etudy; and 
vhilc foreign countries poseesa sot^ InstHutions, 
(and tiiere are forty fn onr owti empire,) w^re 
the Ji:»t to avfiil ohrsetvet Of •their f^dvantage8.^h6 
boned bs tO b'e "derived i^om a pro]^ly«directed 
ooUuic garden are so apparent, that it argues an 
iiu unoeKabie deftcicncy in eur local administratidn 
.. that they ahquld be so long neglected. The onl^ 
way in which*' the study of botany has receive 
attention has been for* medical puipo^s t and it is 
to be regr^ed that that knowledge should be 
considered as restricted to one profession, which ja 
capable of atlU furtVer developemant. The chemical 
propel ties of plants are not confined to their 
medical uses, ^t^etercise important functions in 
manufoctures. ' Thj^ employment of vegetable pro^^ 
dncUons in textile fobiics makes Uiem an object of 
commercial importance, and renderti them oeserving 
of scientific investigation ; and the manufacturing 
^ properties of planth ai‘e so various as at once to 
oiien a wide«firid foi: obbervation, and incnlcate the 
necessity of it. The adaptation of tioianiccd* sub^ 
jects is the principal bource of patterns for t xtile 
and imitative goods, and a facility for studying such 
objects a great desideratum for the improvement of 
our manufactures. 

George Rennie, the scnlptor, attributes the 
excellence of the French artists to their superior 
faciijjties for studying d^rign, and particularly re- 
commCndb instruction in botanical drawing. * 

Mr. Donaldson, the arohitecti a^ys-^** That the « 
manufacturing artists require instruction in botatiy, 
as connected with construction, ^ in order to give 
the workman an in'»igUt into’ the nature and 
properties of vegetable substances, and a. mors 
accurate knowledge of tlieir forms when he wishes 
to delineate or mo<lel them ; all which iqay be very 
mnch^derived from the study bf their growth and 
formation." * • ' 

While the importance of botanical study is auch 
m the lower wafka of art, it is not of leas nci’essity 
in its higher and more unequivocal bmncliesr The 
delineation of the gower has in all countries afforded 
maiiy fine paintings, a branch in whiph ladies have 
been pdHiculftrly successful, and in which it was 
the pride of Rubens%> excel equaHy as in tli^ other 
departments of art. In al] that relates fo decora- 
tion, However^ his ap|^\cation is of* primary im- 
poftamse raiagftis the basis of* the arabesques of 
Pompeii, and Those of Giutio Romano ; and, while 
an mcreosiiig inclit^liou is exhtblted for these styli^ ^ 
aa||tog the patrons'of art, 'the <m}y tiaie source jsf'i 
thflrpower should upt he pCglec^ 

■bf ftrchtteqtore have, even .in Jhe 
nations; derived thHr o^igifi from ja 
^e.p^im leaf of the Tcmple^fPpfr^ of | 
ftr were imt lesii fitvorit^^Tiip^ 

iho variegated jthliftged omamenCs of 
Ihese latter, in the acanthus and the 
found a harmony and beauty which 
||n)r*1pAde pio^ctii e of the greatest efl'cet, while 
n^jG^bio Architects, lu the* profusion of their 
ltt||Mtft(ltiurai emnclmenta, diby>layed even a greater 

OUt^ Ujrionieft tiin foundajlion of botanical 
iranrdiM haa Jbcfca anobieBt of aoveniment solicitude : 


ngr jifts private ^teiprise been neiriwstft^h pro- 
fhfttn' in ‘ our own country. ^ Ta two 
htttve&o^, Chriof^ and ha^rfotunied 

gdrefona: to tihK> have ’BimringbohiM 
Slmffim, MftiMihest^", Xi^s, HuDl^ *®'**T- 
EdmundSk ixki Cdlohest^; and the; hkVe^beeh, 
recen^ eatahUriied ut^theltenham and Newoaario- 
^on-']^e. ” Xp SodUand khere are gardens ‘ at 
Efdmburgh and iSlaMw. Ip Ireland, at Dublior, 
ib one belonging to TtwW Colh^, and the 
estabiidbment at GUsnerin, of the DabUn 
there are others %t Cork^ath(,))elmt. 

In examining what bka beeh u^«X. the neighbour- 
hood of the metropoUa, we shall find that there is 
8affii>ieiit encouragement to induce uft to sU|>p]y the 
deficiency. At Chelsed |» a siUalL garde^ 
acres, founded in the sevefiteendh cedtury, and 
given in 172l> by Sir Hans Sloane, to tht Apothe- 
caries* Company, and devoted by them to Rie study 
of medicine, and of winch they now eontemplate 
the abandonmeqf, if they cau obtain a mx^ euiUble 
’ ’ locality. Those at KeW have obtained Considerable 
reputation, but are at too great a distance to be 
available to the great mass of the metropolitan 
popula^fon, whilo their system Of maftatoment is 
far from^ being adequate to the reo^itea of a 
national insftitntfen. V vp* 

^th such acknowledge<^dvantagce to be de- 
rived from tlie establishment of a botaidc garden, 
and with such a tendency of public taste, St would 
appTear snrpiising that such aii object should b*^ve 
hitherto been neglected. This deficiency is now, 
however, to be aupphed, and iq such a manner as, 
it IS to be hoped, will,satisfy every votary ot science 
Although previous aboitiye attempts had been made 
to effect this object, the merits of it rests with 
several members of the Society, whose 

success confers equal honor Off the Society by 
which *it was promoted and oil their enlightened 
evertion^ * * 

The Society will be constituted rimilarty to other 
scientinc tocieties, and wlU be undeV the manage- 
ment of « president and council,* and compobcd of 
fellows atid members. It vnll, doubtless, be 
incoiporatid by* Royal Charter, and Its importuue 
can hardly fail to obtain for it infiuencc; 

whHe the manner 'in which it is^'r^rded by* the 
Liaascan, UorticoUural, and ^O^aideal Societies, 
does honor to tbeir liberaUtji^ to the qause of 
science. ^ • /i ** 

The bite chosen la the inn^i^ Ulrcle of the Regent’s 
Park, once ocenpied as J^tokins* nursery ground ; 
its extent exceeds eighteen aoroi. That its position 
is eligible is his^ referring to the 

neighbouring; m llj^t^^gieal Society, 

nhile in* the purposes 

«n%^ contain only 

f df^Mirlirg either in the cuttivatiou , 

of thg hospfuls, or in tlie 

gro’wRi of fruit toy market. It# appropriation 

will be no encroachment on publk enjoyments, 
while, if properly directed, it cannot fiiil to copfer 
gieat advantage on the whole empirdf The artistlcal 
details of the plan, as shown m the accompanying 
4 ut, are formed upon an observance Of the most 
enlightened principles, and it has been the endeavour 
in this department and in othi rs,* to make science 
and art equally conducive to the improvement of 
popular taste. 

The geographical 'and physical distribution of 

nlantfi ta to be nreaarVAil mi miirb m nnaiubia. and a 







<»i^iderab]te. ^iti‘9(mii8td^ 6 xtea»Ve a 

de«ig^ c&ii' 1 >e worked out/ : ^. i«’ alffo 
to know that many ofth^ moat op^nuland sci^tif o 
of ^tl)^-iibl>il 4 y^. 1 ^atn M^vally afforded fuudg'lbr ka,; 
firsts eat^tdiahmant^iwiigU iC^'mnsl^^be^ttie; 
ttpc(n' yrnouk lia>;ulUin|ite-,^saiCco^\mwt. r^t* ^ It is'* 




payment ot a j^hitUngri as they are now at ,' the , 
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about ihe^ litoccKj^ a «eftisU«d^ 

After beilsi^4iir^Nd sin 

a dry 4Utoli>li^ od^ared aomc 

day8; when qf jthitf fl^’agUhi^ 

wa8hedvjdie^;'^t btd'filaftientC/aUd iEtpote^^ 
rays of thp*Atm tb'bd^di4^’'yad luihia 

state tWy aiHS^ bmlcdTfiii kiBttl^; -%nd i^fibae- 

quenUy^^redUiiii^ €6 n'pulp fii^ood^ lUOrtaHu 
meane pf a/lie'aty^^estle %Uh a lon^todle^ . 
the workDMLir lua foot. '^huB^'prdp&yed/ 

some shoote of, a* parjjottkjf-'plapt ea)^ kotekgi^ 


Jiaviafheen^pteviobaly reduced to a 
stence, urjt^'n^ixed the pUlp. in ceiitain\e]ntet 
quantities, for bn thi$ mixture depepds the goodpesa 
of the papiMr./?;'^® whole is then; heaten* tpgethcr^ 
in mortm, uu^^Xt hebombs a 'viscid. li<||uors this is 
poured into lajfije reaving vessels, , Foinns oi ber^ 
tmn dimensions 'are then plunged' into the .scstti- 
duidy and eaoh''bii^(||^-.-out sullicieiit d5r h sheet of 
paper. The gltttiBbuiiXubstancey .thus^hinly spread, 
immediately beediii^>^iicm and gloscy, and is de- 
tached from the’ fqi^ b*' merely tiuning d^wu the. 
shefgi on the lil^ir'^^aper already nihdot slid ^ith<*,^ 
out tlm.interpCHl^^lon 'of a woollen cloth between' each 
sheet, wbibh ift;iili^Bairity pree^m in making p|hey ' 
paper. 'Hhn'jSgf^'tpr mout# which bring- upflhia 
bamboo paper mgde ot bao^ob. Thin. sUpe-, 
are selected and 9i%n succesrivety through seveitul 
holes in a atb$'m^»'such ; as is used by bur wire- 
draworsj undl'^y ara reduced to a fine thread. Of 
this thread J&e;l(U^ is composed. In cold seasons, 
or in the mbi^ h^thbhi provinces, it. is sometimes 
found ueoeeet^y in^’4ry%e paper.,* /this Is' donOyhy 
an ingenlottaii^^v^^tm hollow wall, with the 
two a’:,.stoye,at'oiiepf ^ 

the extremil^grapi^^iralP^iidg ^>btbVe^, 

are ctrribd\^^!dpialsp|i3lp^r^^ wholo^ 

inner spdod^^#ldlM 
face of thO'wiffl#'^ 

pencit. ’.¥ '•. •'■ * i- ^ ’'■■'^<5 t ^ .'L*s \-- ' t, 

** The 

Father i)u that it is, not 

surprising, theVl^ke of materials; 

foi^besides tb^i^i^se by^he learned 

and studenj^y^b^ w j^adetfbeh^s shops, one 

cannot cbn^ybTX|pW. much m In private 

houses ; ' thrir . rioonm' is nothing but 

windows of 'saaheS' covered widi paper ; on the rest 
of the waUs/ which ere of plaster» they paste white 
paper, by. which , meant they preserve them clean 
and 'sttia^fiti'; thp' ceiling also is nuulo of frames 
covered, witb papefi bn yH(iicb they ,di^. jlivers, 


: •^ich , bbey separab ^It' fi^m^ the Water« kafter which 1 
‘ittr'is .put as^e,ai^‘ preserved ^sr, future iwe.- Vfe 
learn frtihh theJubBe gehtlemati that the ppper malters:-. 
;of Ci^ar .prpd^ce eheete .such^dnnensiChiSt 

one will,' eover/ the who^hside of..% 

; gnceil: Topm^ ^ .... :■< ^ >. ,, ' r - ' \ r 

, 4rThe mWes'of^ Ceylpih adopited'e. Ie||t^rtid6ial. - ; 
^ape)r,«ui]itt ‘ iduoked from one of thelr^ ti^s ’tablets ' 
which hi^b -resisted for ’many, ages the raVageaof ' 
^ihe. '.T'hese are the leaves of the mountain palm; 
QrC^pha' uiia^ caljyd by 'the Cin^ese 

'^thej^ipot^tree. . Some of their eacrC'd recos& are 
graven,, oh byoiize platM which are neatly bordered . 
with silver, bqt-the books of importance in tbeCin-. 
^ese^nguage, relative to the religion of BnUdkttf * 
are written on lamiiis of th& leaves of this tree, the - 
characters being engraved upon them with either a 
. brpss or an irp,Q^atyle; . ^ ' 

- Under, the' native go'fmmeiit’ of 'Ceylon this 
gl^n^ . leaf was made a^ distinctive mark of the 
-gradations of rSnk, each person being allowed, ac- 
' cording to his station, to have a certam numtier of 
the talipo^eavCs folded up in the form of fatisbornp 
before him by his servants, '[^ese leaves are like** 
wise used by the ecMumon peopfc aS umbiellas, one 
ottteprebiing leaf atfording sUfocient shelter for sev^'. . 
or .eight persons. This gigantic production of nature ' 
Is likewise adapted to many other useful purposes, 

. being very substantial and durable. 

The Japanesp make an excellent paper from 
bark of a sii'ecies of niUlbeity-free. The Tonquinese 
' hpurnfacture paper from silk, and from the rin'ds of 
m^erent trees. , . / ' . 

' The Persians, draw materials for their'paper from 
O' foixture of cotton and sitkeri" rS^, which they ■ 

, manufacture into a smooth soft surlace, and after-^ - 
wards polish with a stone or shell. It will riot bear • 
ink without, polishing. , ’ ^ « - ^ 

{ The' Aztecs^ or aborigines of Mexico, prepared a 'V- 
kind^pf paper from the pulpy part of the leaves of / 
the same ioe which ^yielded them a grateful beve*. ** 
rage, and aftonled them a strong cordage, Theii^- 
■ iiroglyphice'wera britfon on this paper,, ;of ,1 
^Jldcih,. of various thicknesses, are boca^otwy found . 
dnt thabgiC^lry, whose, unfortunate i^rigi^i bkyb 
'been Ib^bMiminated, while ,the^ ,md»; atlli 

vest^ of tUriKadjirabomn^nl' )b;ihe « 

“ • ./ ; v , 


LLS. 




When shells are petfoibbeid' bjp sea-Vbems',' or wh^n ’ 
any oilier accidental drciimii^nce ddcurs to 4 ||^fc^ 
a good specimen, it is^eettajmy desirable to uim 
some means to imptovc it ; t),iijt;,Wrp08e, a* 

cement may be made of fihe*Wj^t%ningv flour, and^.; 
gum s the holes or cranks may bO'^ed Up with this 
* , ' .k'.? ' " ■ 
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f cODipositlotii and allowed to dry ; It should always 
bea; Littiia above tho surfaop, and cautiously aerkped 
down with a knife ; wlien ridges or Strias can ealdly 
bo imitated, if neccssaiy, with a file or engraving 
instrument Tlie pai ts thuft mended may be colored 
with common aater colors^ and then brushed $ or If 
on a smooth sfieU^ polished Vrilh the palm of the 
handi and afterwards rubbed over with ^orence oU, 
which sli 0 )|ld be well driefl off with a pieeeof Aannel. 
If this mode is judiciously managed, die specimen 
,may be examined, tod the blemish never discovered. 

Many aheUs, even *iyhen attained eli^e, are in- 
• crusted with extraneous piattbr ; the best and safest 
meaiM of reraOTrag this is first to steep them tn 
warm water/ tod then toworape them with a kmfef 
or start them off with an engraving tool. A little 
sand-papar* nunr' also be used, but rare must be 
taken not to infure the §heU. When as much of the 
crust is in thid W3^ removed, as can with safety be 
done, rec^rse should be bad to muriafic acid, very 
roueh ddibd with’ water? by applying, thjs cau- 
dously with a fbather, to the places you wish re- 
pioved, for a ^ry short period, it will so^n decoVn- 
po<!c the extraneous matter. Two minutes at a time 
IS gs long as it can With safety be applied, but one 
minute’s application often has the desired efiect. ft^ 
should then be emerbCd in cold water, and the pirb) 

^ well scrubbed with a nail-brush and aoap. Should 
the <Srust not be entirely removed this process may 
be repeated, but tlie greatest dare is to be used not 
to allow the acid to touch the inside, as it will in- 
atanily remove the fineWenamclled surface. Some 
are cautious as to melt bees’ wax, and coat the 
parts of the shell they do not wish touched with the 
acid. » 

When water is used too hot in the first process, 
it often makes the fine polished surface crack in a 
thousand directions. 

After the process of corrosion, some make use of 
flannel or a brush, and emery or tripoly, to polish 
« the shelL ^hls may be dope in cases where tho 
polished insides happen to be touched with the 
corrosive fluid; but ih all jnstaisses where the 
places cleared by the acid are of a white or 
chalkly appearance, they should be washed Qvm 
with Florepjjce oil, and then lubhed hard with 
flannel or a nail-brash. This mode gives the shdd 
the i^ipdarancp of nature, tod at the same Umu 
stops the action of the acid, should any remain in 
the shell, and ia of great use m preserving it from 
decays It is of Infimte use in presemog the 
epidermis, whioh often, when it becomes dry from 
lying in a cabmet, cracks and quits the external 
sorfoce of the shell. It wopl^ not be amiss to rub 
them ovpr with oil onto fW* s , 

The common practftr bf< dbfteetors is, when they 
obtain a specimen t^iofi iS a. fltflu Wtfrtt. 
it over with a solutito of gdto 
^ tainly heightens ti|e colors t -but tiMiM W fe W ^ 
means natural, w and n 

cflirito to a great length 

^ every'’shidl in th^r wtm^ftot 

araMc, anu they all ifliito gfudt ImM, gven 
although manyof lheih#i should ^bemsehms^be 
in a natural stttc. 

V Ofling shells has a wonderful effect in restoHtig 
<||dr polortb when obscured by tiic surface being 
SOpiaWhut (^ompnM«aiid of 1 chalky appear iuCe. 

If noi too tolOh ^ompObcd, the ^puis and colors 


will have all their original freshness. Shdls are 
oomposed of toimal mutter and Ume, and when^ 
they are decomposed, it is firom the animal mat^^vr 
being set at liberfy by the action of somefluto: 
consequently the application of oil is sT substitute 
for the animal matter which they had lost. 


MISOteLLANT^. • * 

Subten ra/amta i!4yhfninp«A.«0n the 

28th May, 1824, a tree in verndb, Codnecticat, 
was struck with^htning. ^ After passini^ down the 
tree, and tcaiing the.ear9t>jup*at,i!:s -rootsir Wfi nlec* 
trie fluid passed ** $0 or to feet jpuder m Ihrface 
of the earth without following any such substanceB 
«s» commonly gtudes tbi course there, os roots, 
stones, The fluid seems not have been 

guided at all by any attracting sabshmees, but to 
have been caraed foWard nearly In a straight course 
by a momentum it had received, a medium 

opposing, the most powerful resistanci^a medium 
in which it is commonly supposed tojw dissipated 
anh l 0 «.” The electric fluid left unequivoc&t trtu'cs 
of its passage ^rough a distance of n^vly 
Through the distance Of othciTtMbei fherO con be 
no doi3>t of its having passed, as its effbete upon a 
wall were di^Unct at tjiat distance f and it cannot 
be supposed fhqt it coxne out of the ground and 
leajied 30 feet to tlie Wnll. Tins account is given 
by Professor Kellogg, in Piofessor SilUman’s Jour- 
nal, vol. ix. p. 81. 

fSnie JPoor Mm*9 TIaromrfer.— Both the convnI- 
vufus kiid pimpernel (onagillfs) fold up tlicir 
leaves on the approach of wet weather. The latter 
IS called the#poor man’s weather glass.. In the 
same manner the diflereiilfispeoies m Ir^oi/ con- 
traeV their leaves at the approach of a storm, ^ and 
have been named the husba|ridmto’s barometer. 
CMehoeed is another plant whi^ fitiswers the same 
purpose. When the flower exptods baldly and, 
fully, no rain will happen for four hOftlfli or upwards * 
if It continues iO'that open stat4 AO rain will dis- 
turb the summer’s day. When it half concealn its ^ 
miniatare flower, the day is genwrafly sboKrery; 
but if it entirely shuts up or vm the white flower 
with its green mantle, let tlie* travelier put on hU 
greet coat, and^tbe ploughnign, with his beast of 
draughti expect rest from tMr labour. 


1^1 


c^^msnss. * , 

I ^ <iUsolv)i^ mush in 
acUptet ovevy 

rod MMh be bltophed f Uttbeaibe 

i M water fut ftim fttoSk hours. 

aactotog peoaibO soak them m 


n 


iodajTadd WhahtlMnme.'iwid tb«y rnaytfeb emkedfor an hour 
ill a ve^ tv^akifh^eof sulphurUu-^to atul bettor, mun- 
«tio a ‘ ” 


ato Whahtitome.'inSd tb«y mayikb eeAkM for an h 
sulpburUe^^i etol bettor, m 

8X— Ir tbere any method of piseervlng polished stool fiom 
rust> Answered lo page |<10 

Is wo* extraemd ffow tho' honeycomb f By 

boiBbf sad ftratorng 

e5..4iow are fomlg Ulng paeUle* mnde'^ AbSuCrid ia p'lgo 
iki. s , ^ 
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WOOD ENGRAVING. 

(Resumed from page 84.; 

We proceed to the continued review of Mr. Jack- 
son’s splendid work on Wood Engraving— intending 
at present particularly to allude to the prm^tical in- 
structions given on the art in chapter viii. hoping 
thereby to direct still more strongly than before the 
attention of our readers, not merely to the art it- 
self, but to the only work in the language which 
considers it in detail ; for as to the instruction given 
upon it, and upon the correlative arts in the Ency- 
clopedias, that is utterly useless, being generally 
written by those who know nothing whatever upon 
the subject, whereas it will be recollected that Mr. 
Jackson is himself one of the very first of our artists 
in wood. Having already described the tools it is 
now incumbent upon us to show the manner of 
using them, and the first thing to be acquired is 
steadiness of hand ; upon this Mr. Jackson says : 

“ Engraving of Tints . — In order to acquire steadi- 
ness of hand, the best thing for a pupil sto begin 
with is the cutting of tints, that is, parallel lines ; 
and the first attempts ought to be made on a small 
block, such as is represented in No. 1, (see cut,) 
which will allow each entire line to be cut with the 
thumb resting against the edge. Wlien lines of 
this length can be cut with tolerable precisiod, the 
pupil should proceed to blocks of a larger size. 
He ought also to cut waved tints, No. 2, (see cut,) 
which are not so difficult ; beginning, as in straight 
ones, with a small block, and gradually proceeding 
to blocks of greater size. Should the wood not cut 
smoothly in the direction in which he has begun, 
he should reverse the block, and cut his lines in 
the opposite direction ; fur it not unfrequently 
happens, that wood which cuts short and crumbles 
in one direction will cut clean and smooth the oppo- 
site way. It is here necessary to observe, that if 
a certain number of lines be cut in one direction, 
and another portion, by reversing the block, be cut 
the contrary way, the tint, although the same tool 
may have been used for all, will be otf two different 
shades, notwithstanding the pains that may have 
been taken to keep the lines of an even tliickucss 
throughout. « This difference in the appearance of 
the two portions is entirely owing to the wood cut- 
ting more smoothly in one direction than another, 
although the difference in the resistance which it 
makes to the tool may not be perceptible by the 
hand of the engraver. It is of great importance 
that a pupil should be able to cut tints well before 
he proceeds to any other kind of work. The jifac- 
tice will give him steadiness of hand, and he will 
thus acquire a habit of carefully executing such 
lines, widch subsequently will be of the greatest 
seiwice. 

Wood engravers, who have not been well schooled 
in this elementary part of their profession, often cut 
their tints carelessly in the first instance ; and when 
they perceive their defect in a proof, return to their 
work, and with great loss of time, keep thinning and 
dressing the lines till they frequently make the tint 
appear worse than at first. 

“When uniform tints, both of straight and 
curved lines, can be cut with fheility, the learner 
should proceed to cut tints in which the lines are of 
unequal distance apart. To effect this tools of 
different sizes are neqpssary, for in tints of this 
kind the different distances between the black lines 
arc according to the width of the different tools used 


• 

to cut them ; though in tints of a gradi&ted tone 
of color, the difference is sometimes entirdy pro- 
duced by increasing the pressure of the graver, and_ 
tints of this kind arc obtained with greater 
and certainty by this means ; though to^^roduce a 
tint of delicately graduated tone, it is* necessary 
that the engraver should be well acquainted with the 
use of his tools, and also liav^ a correct eye. The 
cut. No. 3, is a specimen of a tint cut entirely with 
the same graver, the difference in the color being 
produced by increasing the pressure in the lighter 
parts. • 

“Straight line tints are used t(f depict a clear 
sky — waved lines are generally introduced to repre- 
sent clouds, as they not only form a contrast with 
the straight lines of the sky, but^from their form 
suggest the idea of motion. It is necessary to 
obsen'c, thalfif the alternate undulations in such 
lines be too much c\irved, the tint, when printed, 
will appear as if intersected from top to bottom, like 
wicker-work in pcrj)endicular streaks. In executing 
waved lines it is, therefore, necessary to be par- 
ticularly careful not to get the undulations too much 
curved. 

“ As^hc choice of proper tints depends on taste, 
no specific rules^can be laid do\A ii to guide a person 
in their selection. In the direction of lines it 
should always he home in iftind by the wood en- 
graver, and more especially when the lines are not • 
laid in by the designer, that they should be disposed 
so as to denote the particular form of the object 
they are intended to represent. Eor instance, in 
the limb of a figure they ought iK)t to run hori- 
zontally, or vertically ; conveying the idea of either 
a Hat surface, or of a hard cylindrical form, but 
with a gentle cun ature, suitable to the shape and 
the degree of rotundity required. A well-chosen 
line makes a great difference in properly repre- 
senting an object, when compared with one less 
appropriate, though more delicate. The prtJfier 
disposition of lines will not only cxJ)re^s the form 
required, hut also produce more co/or , as they 
approach each other in approximating curves, as in 
the example. No. 4, (see cut,) and thus rejiresent 
a variety of light and shade, without the necessity 
of introducing other lines crossing them, w))ich, 
ought always to be avoided in small subjects ; if, 
however, the figures be lai'ge, it is necessary to 
break the hard appearance of a series of such 
single lines by crossing them with others more 
delicate. 

** Engraving Curved Lines . — In cutting curved 
lines considerable difficulty is experienced in not 
commencing properly. Eor instance, if in exe- 
cuting a series of such lines as are shown in No. 4, 

(see cut,) the engraver commences at the upper 
part* and w'orks towards the bottom, the tool will 
always be apt to cut through the line already formed, 
whereas by commencing at the bottom, and working 
upwards, the graver is always outside of the curve, 
and consequently never touches the lines already 
cut. This difference ought always to be borae in 
mind, as, by commencing properly, the work is 
executed with greater freedom and ease, while the 
inconvenience arising from slips is avoided. VUien 
such lines are introduced to represent the rotundily 
of a limb, with a break of white in the middle, 
expressive of its greatest prominence, as is shown 
in the figure, No. 5, it is advisible that they should 
be first laid tn, or drawn, as if intended to be 
I continuous, as is seen in the figure. No. 6, and 
1 the part which appears white b lowered, or cut out, 
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before beginning to cut them, as by this means all 
risk of their disagreeing will be avoided. 

Clear unruffled water, and all bright and smooth 
m^allic surfaces, are best represented by single 
lines; for if cross lines be introduced, except to 
indicate a strong shadow, it gives to them the ap- 

S earance of roughness, which is not at all in accor- 
ancc with the ideas which such substances natu- 
rally ^cite. Objects which appear to reflect 
brilliant flashes of light ought to be carefully dealt 
with, leaving plenty of Mack as a ground work, for 
in wood engrewing such light can only be effectively 
represented by contrast with dee color. 

** Engraving in Outline. — The word outline in 
wood engraving^has two meanings : it is used, first, 
to denote the distinct boundaries of all kinds of 
objects ; and, secondly, to denote tha delicate white 
line, that is cut round any figure, or object, in 
order to form a boundary to the lines by which such 
figure, or object, is surrounded, and thus to allow 
of their easier liberation. This last is usually called 
the white outline. As this white outline ought 
never to be distinctly visible in an impression, care 
ought to be taken, more especially when the adja- 
cent tint is dark, not to cut it too deep, or too 
wide. In the cut, No. 7, the wHlte outline alone 
is seen — ^in the fiuishsd cut of the same subject it 
is not visible, on account of the back ground, Ind 
the lights of the figure, being cut away. The 
proper intention of the white outline is not so much 
to define the form of the figure, or object, but as a 
boundary to other lines coming against it. Tlie 
small shaving forced out by the graver becomes 
immediately released, w'ithout the point of the tool 
coming in contact with the true outline. 

** Engraving of Figures, 8fc. — After having cut 
the white outline of the subject, the next step is to 
cut a similar white line on each side of the pen- 
ciled lines, which arc to remain, and form the 
impression when it is printed. A cut when thus 
engraved, and previous to the parts which are white 
when printed being cut away, or, in technical lan- 
guage, Mocked out, would present the appearance 
of the cut. No. 8. It is, however, necessary to 
observe, that all the parts which are to be blocked 
out, have been purposely retained in thi.s cut, in 
order to show more clearly the manner in which it 
is executed ; for the engraver usually cuts away as 
he proceeds all the black masses seen within the 
subject. A wide margin of solid wood round the 
edges of the cut is, however, generally allowed to 
remain till a proof be taken, as it affords a support 
to the paper, and prevents the exterior lines of the 
subject from appearing too hard. When the cut 
is properly cleaned out and blocked away it is then 
finished, and when printed will appear as in No. 9. 

Sculptures and bas-reliefs of any kind are gene- 
rally represented by simple outlines, with delicate 
parallel lines running horizontally to represent the 
ground.” 

The above is a summary of the directions which 
Mr. J^kson gives to amateurs, and they are such 
as, it^ is hoped, will induce many an individual to 
try his hand at wood engraving. Without, however, 
t^t acuteness of perception, which inslruction cannot 
give, and that taste which is to be acquired only by 
a general knowledge of the art of drawing, i)rofieiency 
in wood engraving can scarcely be expected, but 
with them, although the learner in proceeding from 
one subject to another more complicated will doubt- 
less meet with difficulties which maj» occasionally 
damp his ardour, yet he will encounter none which 


will not yield to earnest perseverance. The follow- 
ing are among such remarks as are addressed to 
those as would attain the art as a profession, but as 
they are equally applicable to other persons, we in- 
sert them as the concluding observations on this 
valuable process. 

“When comparatively light objects are to be 
relieved by a tint of any kind, whether darker or 
lighter, such objects are generally separated from it 
by a Mack outline. The reason for leaving such an 
outline, in parts where the conjunction of the tints 
and the figures does not render it absolutely ne- 
cessary, is this; as those parts in a ^t which 
^ppear white in the impression are to be cut away, • 
it frequently happens that when they are cut away 
fret, and the tint cut afterwai’ds, the wood breaks 
away near the termination of the liqp before the , 
tool arrives at the blank or white. It is, therefore, 
extremely difficult to preserve a distinct outline in 
this manner, and hence a black convetitional one is 
introduced in those parts where properly there 
ought to be none. It is necessary to observe further, 
that when the white parts are cut away before the 
tint is introduced, the black outline is very liable to 
be cut through by the tool slipping. This will be 
rendered more intelligible by an inspection of the 
cut. No. 10, where the cottage is seen finished, and 
the ijart w'here a tint is intended to be subsequently 
engraved appears black. Any person in the least 
acquainted with the practice of wood engraving 
will perceive, that .should the tool happen to slip 
when near the finished parts, in coming directly 
towards them, it will be very likely to cut the 
outline through. When the tint is cut first, as 
represented in No. 11, the mass of wood out of 
which the house is subsequently engraved serves as 
a kind of barrier to the tool in the event of its 
slipping, and allows of the tint being cut with less 
risk quite up to the white outline. By attending 
to such matters, and considering what part of a 
subject can be most safely executed first, a learner 
will both avoid the risk of cutting through his 
outline, and be enabled to execute his work with 
compariftive fheility. 

“ Delicate wood engravings which look well in a * 
proof on India paper, by rubbing the ink partially 
off the block in the lighter parts, generally present 
a very different appearance when printed, either with 
or without types in the same page. Lines which are 
cut too thin are very liable to turn down in printing 
from their want of support ; and hence cuts consist- 
ing chiefly of such lines are seldom so durable as 
those which display more black, and are executed 
in u more bold and cflective style. A designer who 
understands the peculiarities of wood engraving will 
#void introducing delicate lines in parts where they 
receive no support from others of greater strength 
or closeness near to them, but are exposed to the 
unmitigated force of the press. Cuts in proportion 
to the quantity of color which they display are so 
much the better enabled to bear the action of the 
press ; the delicate lines which they contain, from 
their receiving support from the others, are not 
only less liable to break down, but from their con- 
trast with the darker parts of the subject, appear 
to greater advantage than in a cut which is a uni- 
formly grey tone. I am not however the advocate 
of Mack and little else in a wood cut ; on the con- 
trary, 1 am perfectly aware of the absurdity of 
introducing patches of black witliout either meaning 
or effect. Wliat I wish to inculcate is, that a wood 
cut to have a good effect must contain more of piw- 
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perly contrasted black and white, than those who 
wish their cuts to appear like imitations of steel or 
ccpper-plate engravings are willing to allow. 

We now take our leave of Mr. Jackson for the 
present; at a future time we may perhaps spare 
room for a few remarks on lowering the blocks^ and 
on engraving maps ; at present we have done, but 
not before cautioning the pujiil in the preparative 
drawing, and directing him how to take a proof of 
his work, if recpiired, and which Mr. Jackson has 
omitted. 

*■ In drawing it must at all times be remembered 
that the printing will be the reverse of the drawing, 

' the right side of the one will be the left side of tl^ 
other ; if then a landscape be drtiwn on wood as it 
appears in nature, it will not represent it properly 
when engrained and printt'd ; and so constantly is 
this the effect, that in drawing for the wood engraver 
the reins of horsemen, the tools of workmen, fkc. 
Tnu^t be drawn as if in the left lianil ; the telescope 
of the sailor as if held to the left eye ; the gun of 
the s])ortsmQn to tlic left .shoulder, itc., in order 
that when reversed, as they will be w hen t printed, 
each may appear in its usual and jjroyjcr po.sitioii. 
A.S an illustration showing tlu; mcosity for this we 
give the following cut, which is a tracing of the one 
(m page 81, which being drawn on ordinary })rinei- 
jiles, shows, when engraved, a left-lnuidcd attitude. 



A proof cannot be taken until the principal parts 
of the subject given are engraved, because of obliter- 
ating the design ; whi n a proof is wanted it may be 
, done very ea.^.ily by means of a littie bjih -shaped 
clabber, mailc of leatJier with wool withinside. 
Spread evenly upon this a little printers’ ink, dab 
it carefully oa the block, so as to blacken it, but not 
80 much as to fill up the lines with ink ; then place 
a piece of damped paper upon the engraving, and 
rub the back of the pajicr w ith anything hard, which 
will transfer the ink on to the paper, and constitute 
a proof, by wliieh the engraver can judge of the 
progress and effect of his work. 


PANORAMAS AND COSMORAMAS. 

Pavoramas aro cylindrical pictures, the point of 
view being placed on the axis of the cylinder. By 
this nieans the artist is able to represent, on the 
surfaci^ ot the cylinder, all the objects of nature 
which can be seen round a given point as far as 
the hori/un. The name panorama, given to such 
pictures, signifies universal view^ because it repre- 
/sents all the objects which can be discovered from 
a single point. The trace of panoramas is, there- 
fore, nothing else but thei intersection of the 
cylindrical surface forming the picture with one or 
several conical surlaccjt, having their summits at 
the points of view, and for their bases all the lines 
io naihvo Mhich the artist proposes to represent. 


In order to simplify the work, in paintmg 
species of perspective, the horizon is divided into 
a great number of equal parts; into twenty, 
example. The objects to be represented, wilfen 
filll within each twentieth part of the horizon, are 
first drawn in perspective on common plain sheets 
of paper. On a canvas repr^enting the developed 
ment of the cylindrical surface forming the picture, 
the twenty veiUcdl and parallel bands embracing 
the whole horizon, or l-athcr the objects edhtain^d 
in each of them, are painted side by side; and 
finally, the canvas is extended against tte cylin- 
drical wall of the rotunda that constitutes the 
panoramic building. 

T*he truth of this species of representation, when 
well executed, is so striking, thbt it frequently 
produces a belief that the spectator is actually 
looking at nature itself. No other' mode of repre- 
sentation makes us better acquainted with the 
general a'^peet of any country roimd a given point, 
an advantage not possessed even by a plan in relief, 
and wliiiih the representation of a part of the hori- 
zon on a j)lane surface can never give. 

I’he t^os?uorama is more simple in construction, 

( and may be formed at less expense and trouble 
than ]>erhaps an> otlier ])ublic exhibition, while it 
may be varied to infinity. 

It consisLs merely of a picture, seen through a 
magnifying gla.^s, exactly in tlie same manner as in 
the common shows exhibited in the streets for the 
amusement of chiUlnm. The difference not being 
in the construction of the ap[)arntus, but in the 
quality of the ])icture.s exhibited. In the common 
shows, coarsely colori'd prints are sufficiently good, 
in the Cosmorama a moderately good oil painting 
is employed. Thij const? uction will be 'readily 
understood by the following description and cut. 



In a Jiolc of a door or partition insert a doubly- 
convex lens A, having about three feet focus. At a 
distance from it rather less than the focal distance 
of the lens, place, in a vertical position, the 
picture B, to be represented. The optical part of 
the exhibition is now complete, but as the frame 
of the picture would be seen, and thus the illusion 
be destroyed, it is necessary to ])lacu 3 between 
the lens and«the view, a square wooden frame, 
formed of four short boards. The frame, which is 
to be painted black, prevents the rays of light 
passing beyond a certain line, according to its 
distance from the eye, the width of it is such that 
upon looking through tlie lens, the picture is seen 
as if throngji an opening, which adds very much 
to the effect, and if that end of the box, or frame| 
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next the picture have an edge to it, representing 
the outlet of a cave, a Gothic ruin, or a rocky 
^r^way, which might be partially lighted by the 
to^f the box being semi-transparent, the beauty 
and apparent reality of the picture would be very 
much enhanced. 

Upon the top of the frame is represented a lamp. 
It is this which illuminates the picture, while ^ 
extranepus light is carefully excluded by the lamp 
being contained in a box, open in the front and at 
tlie top. • 

n 

ANTI-INFLAMMABLE SUBSTANCES. 

M, 6AY-ursSA« some years ago stated that if 
paper be dipped in a solution of phosphate of am- 
monia and dried, the indammability Sf such paper 
is destroyed. 

We were induced by this observation in the winter 
of 183G to prosecute this subject; and at that 
period, calico, wood, and paper were kept immer- 
sed in various saline solutions for days together, in 
t)rder to ascertain the comparative energy nf such 
solutions ill destroying the property of inflamma- 
bility. As the object of these ^periments was 
altogether practical, those saline solutions only were 
tried which could be dbtained at a sufficiently low 
* rate for general use. Accordingly, for the phos- 
phate of ammonia proposed by M. Gay-Lussac, the 
muriate was substituted; and this was found to 
have the greatest effect in destroying the inflam- 
mable property of wood, calico, or paper. Wood 
should remain a week or ten days immersed in a 
saturated solution of it ; for calico and linen twenty 
minutes ; and for paper two or three hours at fur- 
tlicst is sufficient. It cither of these be dried after 
such immersion, and them put into the flame of a 
ca^lle, they turn blaiik, but do not take fire, and on 
bf*ing removed from the candle they do not continue 
to keep alight like tinder, ignited os it were, but 
without flame. 

But as neither the muriate of tin nor the muriate 
of ammonia is sufficiently cheap for extensive use, we 
arc now to examine the fixed alkalies, in reference to 
the property under consideration. 

1 lie subcarbonatc of potass, or soda, seems suf- 
ficiently efficacious, though not to an equal degree 
with the s^ts first mentioned. There is little or no 
difference in the eflicacy of either of these alkalies. 
They both prevent inflammability : but neither of 
them prevents ignition, if we may so speak, that is 
to say, when paper or linen is prepared by them 
and held in the flame of a candle and then re- 
moved, no flame is communicated, but the ignited 
part or spark continues to spread slowly until the 
whole of the material is consumed. And this it 
does, whether the substance be held in one direction 
01 another; though of course the ignited margin 
extends most quickly when it is held in such a 
position that it can rise upward. It is to be ob. 
served tliat whether calico, linen, or paper, be 
soaked twen^-four hours or a week, in solutions 
sttbearbonates, makes little or no 
difference m reference to this power of ignition. It 
IS hence obvious, that the nmriates of tin and am- 
monia are more decidedly anti-inflammables than 
the subcarbonates of potass or soda; but it seems 
not improbable that these latter may retain their 
powers longer. ^ 

As there is little or no difference in tiio power of 
esc alkalies, and as the latter is now very con- 


siderably cheaper than the former, we give it the 
decided preference. 

For practical purposes, the subcarbonate of soda 
will, except in very particular cases, be found suffi- 
ciently anti-inflammable; for no sudden destruc- 
tion of property which had been prepared by its 
solution could take place. Fire fiflling on one of 
the leaves of a book in a library so prepared, could 
scarcely be able to extend itself even through the 
book on which it fell ; and certainly could not com- 
municate to other volumes : and whether a child's 
dress, or the scenes of a theatre so prepared were 
set on Are, there would be little difficulty in ex- 
tinguishing it. Although therefore the muriate of * 
ammonia is a more complete anti-inflammable, its 
great expense compared to subcarbonate of soda is a 
formidable objection to its general use. Papers 
saturated with it might sometimes be used instead 
of parchment, where it was the wish to give the 
greatest degree of security to the documents or 
productions. 

In reference to wood, muriate of ammonia seems 
to have ffi) advantage over the subcarbonate of soda. 
When wood, although cut in the thinnest form, is 
prepared by the solution of this alkali, the ignited 
part will not extend, as we have observed is the case 
with pajicr or linen under the same circumstances. 
The ^ubcarbonate of soda then is what we recom- 
mend for the preparation of all articles composed 
of wood. 

But it is fair to consider the grand objection to 
preparing wood by immersion in the saline solutions 
(for muriate of ammonia is equally liable to this 
objertion with subcarbonate of soda.) The objec- 
tion alluded to is, that all these saline impregnations 
arc completely removed by immersion in water, or 
perhaps still more quickly by immersion in solution 
of soap and water. This was the case equally with 
muriate of tin, and some other solutions that were 
tried. 

The objection then, just mentioned, will apply 
to wood that may necessarily be exposed to the rain, 
or which may require cleaning by soap and water. 
This is the c&c with the deck of a ship and the 
floors of dwelling houses, as at present constructed. 

But such seem the principal, or the only excep- 
tions to the general advantage to be derived from 
the adoption of anti-inflammable wood. A great 
part of the wood used in building is placed between 
the floors, or on the sides of houses, which are 
usually painted. In either of these cases wood pre- 
pared by subcarbonate of soda will retain its anti- 
inftemmable properties unimpaired. 

Of course the preceding remarks, though appli- 
cable to all structures of wood, or partially of wood 
•re more particularly so to all offices and premises 
in which, from the trade pursued, or the number 
of documents kept in paper, the risk of fire is in- 
creased. And not only are they applicable to public 
and private buildings, but also to ships, and particu- 
larly to steam boats. 


CHEMICAL SALTS. 

The term Salt was originally employed to denote 
common ealt, but was afterwards generalized by 
chemists, and employed by them in a very extensive 
and not very definite sense. They understood by 
it any body which is sapidf easily melted, soluble 
in water, and not combustible ; or a class of sub- 
stances midway between earths and water. Many 



102 


MAGAZINE* OF SCIENCE. 


disputes arose concerning what bodies ought to be 
comprehended under the designation , and what 
ought to be excluded. Acids and idkalies were 
allowed by all to be salts ; but the difficulty was to 
determine respecting earths and metals ; for several 
of the earths possess all the properties which have 
been ascribed to iolts, and the metals are capable 
of entering into combinations which possess saline 
properties. In process of time, however, the term 
salt was restricted to three classes of bodies, vis., 
a^dSf alkalies, and the compounds which acids 
form with alkalies, earths, and metallic oxides. 
The two first of these classes were called simple 
salts s the salts belonging to the third class were,, 
called compound or neutral. This last appellation 
originated from an opinion long entertained by che- 
mists, that acids and alkalies, of which the salts 
are composed, were of a contrary nature, and that 
they counteracted one another ; so that the result- 
ing compounds possessed neither the pri^perties of 
acids nor of alkalies, but properties intermediate 
between the two. 

Chemists have lately restricted the term Salt still 
more, by tacitly excluding acids and alkalies from 
the class of salts altogether. At present, then, it 
denotes only the compounds formed by the combi- 
nation of acids with alkalies, earths, and metallic 
oxides, which are technically called hoses. \Yhcn 
the proportions of the constituents are so adjusted 
that the resulting substance does not affect the 
color of infusion of litmus, or red cabbage, it is 
then called a neutral salt. When the predominance 
of acid is evinced by the reddening of these infu- 
sions, the salt is said to be acidulous, and the prefix 
super, or hi, is used to indicate this excess of acid. 
If, on the contrary, the acid matter appears to be 
in defect, or short of the quantity necessary for 
neutralizing the alkalinity of the base, the salt is 
then said to be with excess of base, and the prefix 
sub is attached to its name. 

In the British chendcal schools, it is now common 
to classify the salts in the following orders ; — 

Order 1st. — The oxy-salts. Tliis order includes 
> no salt in which the acid or base is not* an O'xydised 
body. A curious law was observed by Qay Liissac 
to obtain among the salts of this order. Since all 
the powerful %lkaline ba.ses, with the exception of 
ammonia, are protoxides of an electro-positive 
metal, one equivident of an acid will combine with 
one equivalent of such a base, and form with it a 
neutral salt. Now, if we divide the order into fami- 
lies, arranged according to the acid, as sulphates, 
nitrates, &c., it follows that in each family pie 
oxygen of the salt must bear a constant ratio to the 
oxygen of the base ; thus, since one equivalent of 
sulphuric acid contains three atoms of oxygen, and. 
one equivalent of nitric acid five, we have the ratio 
of the oxygen of the acid to the base in the neutral 
proto-sulphates as three to one, and in the neutral 
proto-nitrates as five to one. Should the base pass 
into a higher state of oxidation, as to the state of 
binoxide, then will it be disposed to unite with two 
equivalents of the acid ; that is, twice the quantity 
of oxygen forming a bi-salt, still preserving the same 
ratio of oxygen as in the proto-salts of the same 
acid and base. This order of salts comprehends the 
sulphates, double sulphates, sulphites, hyposulphites, 
hyposulphates, nitrates, nitriefbs, chlorates, i^ates, 
phosphates, pyrophosphates, metaphosphates, arse- 
niates, chromates, borate, and carbonates. 

Order 2nd.— TTie hydro salts. This order in- 
cludes no salt the acid or base bf which does not 


contain hydrogen. In this order the hydrochlorides 
are not included, since the action of the hydrochlo- 
ric acid acts upon metals and oxides of metal^ 
through the agency of the chlorine. The same<«S^ 
mark holds with the hydriodic and other hydracids. 
The only salts included in this order are in fact 
compounds of the hydracid^ with ammonia and 
phosphuretted hydrogen. In some other salts 
rather as an electropositive ingredient or base than 
as an acid, and such salts are therefore placed 
under a different order. 

Order 3rd. — Sulphuric salts. This order includes 
no salt the electropositive or negative ingredient of 
which is not a sulphuret. The salts of this order 
are double sulphurets, such as the hydrosulphurets 
of potassium, sodium, calcium, &c.^ 

Order 4th. — ^The haloid ssdts. This order in- 
cludes no salt the electropositive or negative ingre- 
dient of which is not haloidal. The salts of this 
order are double salts, and one or other of the 
ingredients must be analogous to sea salt, such as 
the hydrochlorides, aurochlorides, oxychloiides, 
double iodides, silica fluorides, &c. 

As aln^ost every acid unites with every ba.se, and 
sometimes in several proportions, it follows that 
the number of salts must be immense. Several 
thousands arc already known, although not above 
thirty were believed to exist fifty years ago. The 
early names of the salts, so fur as these bodies were 
known to chemists, were wholly destitute of scien- 
tific precision. At present, however, they are uni- 
versally designated according to the nomenclature 
of Morveau. The name of each salt consists mainly 
of two words, one generic, the other specific. The 
generic word precedes the specific, and is derived 
from the acid ; the specific comes from the base. 
For example, a salt consisting of sulphuric acid and 
soda, is spoken of generically under the name of a 
sulphate, and specifically, by adding the name of 
the base ; thus sulphate of potash. The termina- 
tion ate corresponds with the arid whose termina- 
tion is in tc, and the termination He with the acid 
whose termination is in ous; thus sulphuric acid 
gives sulphates ; sulphurous acid, sulphites. There 
are some acids containing less oxygen than those 
that terminate in ot/.y ; in such ruse the word l.i/po 
is prefixed ; thus we have Ai/po-sulphurous acid, 
Ap/io-nitrous acid, giving also salts that ore called 
%/70-sulphitcs, and -nitrites. When the salt 
is a compound of one atom, or proportional of acid 
with one of base, it is distinguished simply by the- 
words denoting the acid and the base, without the 
addition of any prefix. If the ^t contains two 
atoms of acid united to one atom of base, the 
Latiin numeral adverb bis or bi is prefixed. Thus 
bisulphate of potash is a salt composed of two atoms 
sulpbAiric acid and one atom potash. Were there 
three, four, &c., atoms acid, the numeral adverbs 
ter, quater, &c., would be prefixed. Thus quater^ 
oxalate of potash means a compound of four atoms 
oxalic acid and one acid of potash. When two 
atoms of base are combined with one atom of acid, 
this is denoted by prefixing the Greek numeral 
adverb dis. Thus diphosphate of potash means a 
<K)mpound of* two atoms potash with one atom 
phosphoric acid. The prefixes iris, tetrakis, Ac., 
indicate three, four, &c., atoms of base with one 
atom of acid. Salts of this description were 
formerly tevmiedsub-salts i at least in those instances 
where an alkaline reaction was produced upon test- 
liquors fromethe excess of base. 

We have stated above (hat salts are at pnesent 
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understood to be compounds only of acids and 
bases. The discoveries of Sir H. Davy, however, 
lire us to modify this generally received defini. 
tionT Many bodies, such as common salt and mu- 
riate of lime, to which the appellation of Balt can- 
not be refused, have not been proved to cbntain 
either acid or alkaline^ matter, but must, according 
to the strict logic of chemistry, be regarded as 
roinpowids of chlorine with metals. Such com- 
pounds, possessing, for the most part, the proper- 
ties of solubility in water, and sapidity, are to be 
included unde# the general name of salts. They 
^ are denominated chlorides^ ioditea, and bromitea, of 
the metals, according to the particular constitution 
of each. Thus t]^e compound of chlorine and cal- 
cium, formerly known as muriate of lime, is called 
tlie chloride of calcium. The solubilMy of salts in 
water Is their most important general quality. In 
this menstruum they are generally crystallized; 
iind by its agency they are purihed and separated 
from one another, in the inverse order of their 
solubility. The determination of the quantity of 
salt which water can dissolve, is not a very difficult 
j»rocess. It consists in saturating the water*exactly 
with the salt, whose solubility we wish to know, 
at a determinate temperature, weiglung out a certain 
quantity of that solution, evaporating it, and givipg 
•the saline residue. 


MISCELLANIES. 

Moss . — The humble and apparently insignificant 
moss is an active agent in some of the most impor- 
tant changes of nature. By its great absorption of 
moisture, its de(;ay and subsequent revival in suc- 
cession, the hardest rock, upon which nut even a 
blade of gniss could grow, becomes covered in the 
covmse. of years with a stratum of fertile soil, sup- 
porting the most luxuriant trees. At first a little 
dust is blown into the interstices of the rock, into 
which are also driven by the winds some of the 
seeds of the moss from a less sterile spot. Here 
they vegetate, and the hitherto naked rock becomes 
covered with pretty green tufts ; which spreading 
widef and wider, year after year, its whole surface is 
at length covered with the smiling carpet of Nature. 
The continual growth and decay of the moss and 
other small plants, gradually increase the thickness 
of the stratum, larger plants, the seeds of which 
are bonie from all quarters by the weather ; the 
rotting of these plants continue to add to the soil, 
till at lost are seen to flourish the noblest trees of 
the forest. Thus, the herd eQ4 l^ieiRvet ijpck is made 
to abound in the richest products and the grandest 
vegetation : and thus are the sandy heaths and 
desert plain.s convcrted0nto verdant and fnfltful 
fields. On the tops of the highest hills and moun- 
tains the mo.sscs attract the moisture from the clouds, 
which trickling through every crevice to find its way 
to the lowest place, accumulate and form cascades 
and brooks, ^hich again uniting swell into the 
largest rivers. These waters flowing into the sea 
are again raised by the influence of the sun’s rays, 
and form clouds, again to be employed in fertilizing 
and refreshing the earth. Such is the admirable 
and unceasing process of Nature. 

Paper Nautihia . — ’’Among tlie principal mi- 
racles of nature,” says Pliny, is the animal called 
Nautilus, or Pompilos. It ascends to the surface 
of Iho sea in a supine posture, and gradually raising 
itself up, forces out, by means of its tube, all the 


water from the shell, in order that it may swim the 
more readily ; then throwing back the two foremost 
arms, it displays between a membrane of wonderful 
tenacity, which acts as a sail, while with the re- 
maining arms it rows itself along, the tail in the 
middle acting as a helm to direct^ its course, and 
thus it pursues its voyage : and if alarmed at any 
appearance of danger, takes in the water and 
descends.” 

Book of Eternity. — In Signior Castagnetta’s ac- 
count of the asbestos we And a scheme for the 
making of a book, which, from its imperishable 
lytture, he is for calling the Book of Eternity, 
llie leaves of this book were to be the asbestos 
paper, the cover of a thicker sort of the same mate- 
rial, and the whole sewed together witb thread spun 
from the same substance. *^6 things to be com- 
memorated in this book were to be written in letters 
of gold, so that the whole matter of the book being 
incombustible, and everlastingly permanent against 
the force of all the elements, and subject to no 
changes frr)m fire, water, or air, must remain for 
ever, and always preserve the writing committed to it. 

Pyrophori of easy preparation. — It is well known 
that when 24 parts of pure tartaric acid, deprived 
of its wattT of crystallization, are quickly mixed 
in a dry rapsulc with eight p.irts of peroxide of 
lead, perfectly dry and reduced to powder, ignition 
very soon occurs throughout the mass, which is 
very vivid and of long duration. This fact, first 
mentioned by Mr. Walker, would lead to the sup- 
position that other organic substances would un- 
dergo similar reaction with peroxyde of lead ,* end 
this has been verified by the experiments of M. 
Boetliger. On experimenting with the oxalic and 
citric acids, he found that the action of the former 
on the peroxyd of lead was more rapid, and per- 
haps stronger, than tlxat of tartaric acid ; while 
that of citric acid was rather weaker. Thus, on 
mixing together 64 parts of peroxyd of lead, and 
1 part of oxalic acid dried in hot air, or containing 
19 per q^nt. ^f water, almost instantaneous igni- 
tion of the mass occurs; but it continues fOr a 
much shorter time than with the tartaric acid, be- 
cause the oxalic acid contains less carbon. In 
order to obtain a pyrophorus with citri^ acid, 1 atom 
of citric acid, previously fused and kept some time 
in fusion, then dried and pulverized, must be 
promptly mixed with 2 atoms of peroxyd of lead at 
the temperature of 73® Fahr. The ignition of the 
whole mass is almost as vivid, and continues for as 
lon^ a time, as with tartaric acid. Minium, litharge, 
and carbonate of lead, mixed with tartaric acid, 
yield also, according to M. Boetliger, pyrophori, 
Bbt not so good as those yielded by pure oxyd. 

ANSWERS TO QUERIES. 

12 — Why ia air alwaya blown from an electrified 
point? The air cqptiguous to an electrified point, 
being in a similar state of electricity by contact, 
repels and is repelled by the point, it consequently 
flies off : when another '|Kl^on of air imm^iately 
fills the vacancy — the conitent succession of the re- 
pulsion giving rise to the idea of air being blown 
from the point. — ZeroP . 

23 — Whence ia the origin animal heat ? An- 
swered in Page 75. * . 

24 — How may akella be heat diMnrd / Answered 
in Page 95. 
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86 ft 74. — Why is it that certain ponds^ lakes, and 
rioers, never freeze, even in the coldest winters ? 
Tliere may be many causes. Some of them may be 
impregnated with saline matter, as many mineral 
waters : others may be connected with internal vol- 
canic matter, a|; the hot springs of Iceland ; and 
others, as L(^h Ness, according to Professor Ander- 
son, do not freeze, because, owing to their immense 
depth, the waters can never be cooled down to the 
freezing point, or rather to 40°, that being the point 
•at which water is the densest. Gould the whole 
mass be cooled beyond this degree, the chilled water 
would be retained at the surface, and become, when 
still farther cooled, frozen — Ed. 

4 0 ft 4 2 — What is the cause of solar and lunar hulos? 
Of parhelia, or mock stins^ and paraselenes, or mock 
moons — When light fleecy clouds pass over the sun 
and moon they are often encircled with one, two, 
three, or even more, colored rings; and, in cold 
weather, when particles of ice are floating in the 
higher regions, the two luminaries are frequently sur- 
rounded with the most complicated phenomena, 
consisting of concentric circles; circles* passing 
through their discs ; segments of circles ; and mock 
suns, formed at the points where these circles inter- 
sect each other. The name halo i^^ven indiscri- 
minately to these phenomena, whether they are seen 
around the sun, or the moon. They are called par- 
helia when seen around the sun, and paraselenie 
when seen round the moon — Brewster* s Optics, 

Hyacinth and narciss^ts roots grow more 
rapidly in colored, than in white glasses — Qpery, 
the reason t — The spongioles, or finest fibres of all 
roots, perish at certain seasons, when the main root 
becomes dormant, until the stimulus of mois- 
ture and warmth combined, again cause them to 
throw out new fibres. In the dark they have the 
power of decomposing the moisture into its ele- 
ments of hydrogen and oxygen, but when exposed to 
lightthis abstracts from them theoxygen, which in the 
first stage of the germination of seeds, as well as in the 
re-growth of bulbous roots, is necessary for their 
well-being. When leaves are put foi/.h th^se organs 
assist by their action what at first the roots alone had 
to furnish. — F, L. S. 

57 — When a shred of camphor is placed on water 
it swims ro4nd in circles, but if a little grease be 
dropped in it stops, and seeks the side of the vessel. 
What is thereason of this ? Camphor being a volatile 
body there is continual emission of its vapour in 
radii from its centre, consequently those ports in 
immediate contact with the edge of the water repels, 
and is repelled by it, giving rise to the peculiar^mo- 
tion observed ; but when oil is dropped on the water 
it instantly spreads over the surface, envelopes the 
camphor, dissolves it, fills up the pores contigupif 
to the edge of the water, and thus prevents the’^ 
emission of its vapour from those parts which if the 
sole cause of its motion. When camphbr is placed 
on water saturated with camphor Hnaaiio motion : 
for the water emitting camphQ^vapa«rs, as well as 
that which floats on it, the twCH^fces balance each 
otiier, motion is de8troye<L«6Bift*eqidlibrinm esta- 
blished.--^ero. 

66— ^oic can a pfuMfea be formed from a de* 
coenon ^ eochineall^m^ a solution of alum, 1 part 
of alum, and 3 of ^ mixed liquor add a 

little ammonia, (th ^ pftmA spirits of hartshorn of 
the shops.) be formed a precipitate of 

alumina and 

b9‘-^How clarify ? Answerea on 

Page 86. ^ 


61 — H(m can silver be gilt without the use gf 
mercury? By two methods: the one called dry 
gilding. This is done by steeping a linen rag, 
solution of gold in aqua-regia, or nitro-rounitic 
acid, burning the rag afterwards, and then having 
the article to be gilt well burnished. A piece of 
cork is dipped first into a solution of salt and water, 
then into the black powder, and lastly rubbed over 
the silver. The second method is called wajer gild- 
ing, which Ure, in his “ Dictionary of Chemistry,*' 
describes as follows:— The solution of gol6 may bo 
evaporated till of an oily consistence, suiferetl to 
crystallize, and the crystals dissolved in water be 
employed, instead of the acid solution. If this be 
copiously diluted with alcohol, a ^ece of clean iron 
will be gilded by being steeped therein; or add to the 
solution about three times its quantity of sulphuric 
ether, which will soon take up the nitro-muriate of 
gold, leaving the acid colorless at the bottom of the 
vessel, wliich must then be drawn off. 

63 — Can gluton be, by any process, madetoansiver 
the same pur^wse as Indian rubber"? Gluten being 
brittle when dry, and decomposed when moisture is 
present, it is evident it can never be substituted for 
caoutchouc. 

67 — If a thread be twisted tightly round a poker 
it^ will not hum, though held in the flame of a 
candle. Why is this? Because every body must, 
attain a certain degree of heat before it will burn, 
and in this case the thread cannot reach that degree, 
because the heat is carried off immediately by the 
good conducting powers of the poker. — Ed. 

^%-~What is the construction of the Cosmorama? 
Answered in Page 101. 


Hardening of Steel Dies, — Mr. Adam Eckfeldt 
is stated to be the first who employed the follow- 
ing successful mode of hardening steel dies. ^^Ile 
caused a vessel, holding 200 gallons of water, to be 
placed in the upper part of the building, at the 
height of forty feet above the room in which the dies 
were to be hardened ; from this vessel the water 
was conducted through a pipe of one inch and a 
quarter in diameter, with a cock at the bottom, 
and nozzles of different sizes, to regulate the diame- 
ter of the jet of water. Under one of these was 
placed the heated dies, the water being directed on 
to the centre of the upper surface. The first expe- 
riment was tried in the year 1795, and the same 
mode has been ever sincO pursued at the Mint 
without a single instance of failure. 

By this process the die is hardened in such a way 
as best 

Bubj|0 ^a of the face, which, by 
the mrm&^^lrocess, was apt to remain soft, now be- 
comes the hardest part. hardened part of the 
diet so managed, were it to be separated, would be 
found to be in the segment of a sphere, resting in 
the lower softer part as in a dish, the hardness of 
course, gradually decreasing as you descend to- 
ward the foot. Dies thus hardened preserve their 
form tiil fiurly worn out.~-~Franklin*s Journal. 


QUERIES. 

86— Why aro eggi coaoulated when boiled, and incapable 
of again assuming the fluid Rtate ? 

87— What occaalom the whistling sound of volant bodies 7 

88— How are those brilliant colors obtained which we soo 
ill chemists' shops? 

89— Two balls, each of one pound we^ht. suspended on se- 
parate strings, contiguous, but not touching, shewing no incti- 
nation to coalesce — at what height from the earth's surface 
would they ««■* ’ st attraction for each other. 
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‘ j[^»^^r'-foiai^ «xprf!|fw**J»t4»J remsuv^^ oq ^^triojt^^'.' 
■It-'^Iu b<?"necfts«‘»T **®® * 

M K- tt<fee«tnul»Mng the tlftid .in ij;i^at«r<,^«axitifcj>i; 
thin the \gla.-s ttbc or sufcb staple nficaojs'attdw^, ^ 
imU iiso of retftiuing it in stieE .J^^copjih^sed'^ta^ as' . 
i^lifiord the Jw^rfmjeffects ’lyhioU Uiscapabie ; ; 
and we are ^ad'^haye .^Vp](»ortuhity of ddsorih-' 
ing,. at, the same tiixio is tlte. ordinary inachine, tUat- 
]arg<* iUid po^erjhiji'^j^parathl' now fAhihiting at %he ' 
Colo^setcm, Park, but lest by this introduce 

tion'the pi;^fient.aiftic1e‘'should he too long, »iye' must ^ 
defer Ibe, account of; the cylinder macliiue UU anoi 
tlibr»opjportuni{!y ; as that etup^dous 6ua how ex^ 
hihHing;^ niid. whiciL forms the subject of the drst^ 
engravings u a ^lodiHcMion of th^t ' catu^tnoul^ 
knotvn as the plate inachine j;or we should, perhaps, 
with- mote. ^tOpriety pf. 'arrangement have previously, 
discussed the mOre 'conimOKL and more ehsiiy-con- : 
^truoted au^ hjanaged apparatus -fofmed with > 
cyUhder ofiglas's/'instcad of a sheet or plate of tiifllt 
Watertal.^ - , ' , , 

From the .last paper' it became evident that to 
excite, accumulate., retain, and. transfer the electric 
fliilid^ a ^ue knowledge or deetrics and conductors 
is' necessary, that* the capability of , excitation and ' 
jretgi^tou ^depended ^lpon* the quality of the deftiic.j 
the power ora rapijl traiumtssipn pf the fluids,, upon 
•th^ , perfedt ^^iducting* power of '^the material, 
through or over: wIi^cU i^ is' to pass %■ thus clecb'i- ‘ 
cians employ for the one purpote.chirfy the metgls,* 
tliey Turing the .best conducfbrs ; sulphur, resin, and 
silk 0 ^ hleclrics, or pV bodies to be excited ; .and the. 
proper pnion of these forms an electrical maohitie. * 

' The usual win of the plate machipe is seem in 
Fig. 2, tn which the. following description refeih 
A is a circular plaf^ of tbrch gloss, supported upon 
ipi axis and capable'^)/ being turned poucitl vertically 
by the handle at.tacb^ to it. ‘ This plate in its re- 
•volution is.rabhgd H^weeh tyro narrow cushions on 
th% upper p^art and two on the lower part ^6f 
fratni^ which supports it'; the^ are tightened and 
loosei^d by blind screws, and may bt removed altp- 
gjBtber for gleaning, Ac* The. cushions bciifg rub- 
bed, over,, witlr. (imdlt/mn^.fUeA in .their place, and 
the whole farmed, ^e machlae will be fit foraction».> 
as far, at least, as excitation is concerned. Upon , 
turning tb*? bajiidie, sparks of the electric fluid will 
in^ from each cushidn,,and flash b) the i 
nearer' ^jeebs^^round. To prevent this dispersion, * 
a;flap pPi^Uk^lavattaehed.'to each cushion apd ex'- 
tends sofiib the glass'platc, as s^n ot 

C ; the Iwo-A^s ^ e^h pair of cushions being r-jwn 
togeth^btid ^m^hat suuuoricd by striiigg attached 
to a.wl|% alftbp to kiMli|p fbetti1n\their.placc8. ’ Nea*?;- 
whe^the silk tefiniiifit^S^ls .by a glass 150 , 4 ®'' 
brilsWpopdUctQr; furhhihed yyifib taints at 
near,lhe^plat6;;to i^Uecc thd 
de^ thc «0k,' ahd^'witb U ball at thoJ^^P^d^w the 
cofiveoience of axperiDWto passes 

5 ^p^ards from' the earth i^biilbw^||^i^boden frame 
>» $he cushions ; it is drawj^Klp& to the ghu;s 
retained bythuflS^Sfe^ ; it is collected 
M pOHri^ilntSOHiS conductor, and^thcre 

for use*'5? ’ 

yb»8,cl^i^erj‘ ^ two principal parts, 
pair of ,the 'wsfaions and the conductor, are 
in Fl|jSrea'“3 a d j . 

Wliercby the Cushions are 
Ijffie , U ;i screw by loosening or 


-* ■ - r%a,t rf .Jhrframe <>f .th« S g 

'• f^ wfihJh 4bo cushionstXns attached jfc 


coveted fiadded with, fflur.oc flvb \ 

folds I4ili:b h) 0 «ly'ff,lth. 

bran and i fttn (beck 4)f ^em being of 

metal«or of Wo(^« ' .■ Vi V" ' t 

The silk to • fcie.aitt4cbe4.4b^'.t^ may be trf aby : 
texture, a thick saroes^et ** dommoiily, employ^ , 

for all ele 9 trical in^^^ee« whether.it be oiled«f>r, 
'not is of little com^iuf npe. . ' ' < ’ ; 

Fig. 4 reprints ihc, usual conductor of «»e 
plate inachine. - A is of brass and is.callea for djjb- 
,tinotiou ,/^a coi^ucior- 1 , .it 'consists of a baU .lljs 
extremity conticcted with a acaoud 'balb from which 
iss^ two bent^me^iliC tnhes^ wl^ their ouds .bopt , 
at'nght angles and "funuShed with pointed, wires. 
The gieatost distance" axiross frO^ one tul^ to the 
• other Ks «tb<rat oqiUd to. the diameter ‘.6f,,1liie glass 
.plate of the machine ; C is a section kga of 

the stand,, showing, the gl^s plate bctvi^n, them’; 

B is a glass rod connecting A to the s{iin<L 

the abQve description of Ujb.^u»u«il P^«te 
machine, tliatatnhe Cdos^umwill he easily under- 
' stood ; the letters being in both the saUflU, Fig. A 
.re]^f^scnts 4 the glass platel, B a conductor' attached 
jto one .cushion, a snuilar one^ bring ton -.t^e ^ther 
side ; both supported upon glass in ordbr Jio show 
.ttmt when exhausted of their proper fluid, by turn- 
ing the winch they indicate negative properties, h! 
two silken strings tying up the silken flap.?. F one 
of two.AiiiUss-rods, with forked ends, to collect tha^. 
fluid from each'side of the glass^jdate. D the^rm*. 
iiv^'cm^iiitor' in whioh the flaid ^ coUecled from 
the glass; it. i/ supported upou/^dur glass pillars, 
wliicb*ara fixed below into a stod, or frame work, 
Capable of being wheeled 'near, or wjore detent 
from the glass, ll two arms projecting frojb the 
conductor, for the burpo^ offing attached to. any* 
apparatus near., 'lltesc move on ball "biid socket 
joints, ^d ,are terminated b^brasa^ balls, ;wluch ufe 
movecl up and down by strings passing pul- 

lies fixed to tbe sides 'of the apartmeut, '>>nuf,^ss 
I pbite is seven fept in dlamSer — th.d^'liiifgSt'^con- 
'* doctor » a globe copper, paiid^ difigek, five feet 


•in diuirrcte'r. .. The .whole ^ iL 
beauty by'Mr, Clarke^ tbi 
appi^atids ebunected with | 
a spiral tube,, about ‘ ’ 

six cairi’^s ^ 

‘ Eofu'* 



considerable 
i^,.Arca4h% Hie 
magnitude^- 
V^O batteries of 


eljectiioity to ob- 
loes^the whole of a 
iihc'Wedls by cords, 
Jabd wheeled along upon a 

. struck with astonishment, 

perlbaps 'dread. ' The eUctricifin would, on the 
other hand, See but a Wasteful expr4iditure of money,- 
(it must have cost some hundreds of pounds, we*^ 
understand the glass plate alone cost £100,) and 
but little of those nice and convenient adaptations 
to the purposes of experiment which the. really*' 
scientific man requires. Enormously and \iselcB8ly 
large conductors is the first fault — there being but a 
aingic pair of cushions, when two'pair are used* even 
under Crdihaiy circumstances, is a pr^ neglect of 
the double friction, and greatly-increased power 
tuat the same plate might have yielded : but the 
proprietor says, two pair of cusMotis were mteuded, 
and, indeed# made for it, but fhe friction was su 
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i th4.'tini' t)te 

grtnted--^r «i«wt »w^fl i^- 

Wald 

Th^n 

. green gl6^4Jarb^«, ' C'awd:^ jbclA^tid <W%!|fcQi;« ; 
^ pentine* 5fcc.) 8how?,$i«ih l^hfknce 
principles of the science, mat we 

see tfieAc „ , v' ► •"'' ‘ 

The experiments perfcrmdd remind’^s P^ 

the V modntaia fa labor/* The first ;akpet;ihQip»iE ol^ 
taking a spark^fsight feet loagis^a Veiy dnfeUr 6ne, 
The ball isjheld td,the glass plate when In jreyola'rion/ 
their^ being ho eondhetor near it. Now^ every , ex-, 
petfmcataijst knows that, uodertlie^ dreamsfahoes,' 
a spiiok may be tak^n of almost any.mogth, tbe^ ^- 
cited Sn'd charged^ glass itself '^aeSng^hs a' parittal 
cdndnctpr, the Spark wiH fly ftWi the rilk round to' 
cushion again, a totally different* tbiiig'frdm takiitg,’ 
a.spark'^piigh,the. air. Tho Only other experi- 
ments exhibited w^ere niuraMatiiig^ % spiral tabo, 
the' (lancing of pith 'bAlIs,. the .Atirara flask, aiwl 
sending a stipek thrmtgb an iron chain. ; ^ experiments 
.i liich might have been perfoVriicd with a nAchine 
of the sni^lW and with crpial effect. ' . 


ON THR":^tiOTATOnY MOTION OF CAMt 
PHO» QTH THIE SURFACE OP WATER 

BY Oft, THOMPSON, 

TriERp is in science a mimber of "well-known iso- 
lated facts, whi(ih se'tera, at first view,* to oontradiot 
C8tablishe(i principles, or, at leayt, to require for 
their explanation a train of causes not generally re- 
cognised : each fact, therefore, becomes loaded with 
nmuy theories, Jhd it Jb difficult to avoid mixing 
together pnnciples which have really vio necessary 
connfxiqn with the nlieiiomenori, iso that the philo-' 
sopher fjpds frequently unable to give 'a 

MuipJe 'answer to a simple question, ** Whdt fa the 
cause of this fact ?” 

Jt isposijiblc that our causes drd in moiS^ cases 
but remoyed’ioffe<.ts ; that is, Ve explffin one effect 
by another more reffiote, and then tlie lat/ 

ter is termed a prindple, apd fairly so, sirice s(jienco 
does not pretend/tpjfceach first causes, but ’to lead 
the mind, by slqW*%|^s, graditally hearnW tp |be 
only First Great aU'ereated nature." . 

The rotation or the surface of wat'^r 

has claimed the pUilqso- 

pliers, and excited )iiuflb|e 

If a few 

be thrown on the surface 
iq^tantly licgiu to move, Bad ai^UitW a 
jirogressive and rotatory, which cofititiueB 
considerable time. During these rotations, ” If 
the water be touched by any substance . which fa at 
all greasy, all the floating particles quickly dart 
bucl^, and are, as if by a stroke of magic, instantly 
deprived of their motion and vivacity/’ — Acmm. 

The motion of tl c camphoric particles has been 
attributed by Lich'enburg to the emanation of an 
(ethereal gas from the fragments of camphor ; but 
lie confesses tlmt the cause is involved* iu conaide- 
f 'lble obscurity. Venturi supposes that a dissolvent 
power fa excited on the camphor at the common 
margin of the air and water ; ’ he cut pieces of 
camphor into the form, of, small columns, an inch in 
fai^th, and fixed n piecci of load to the base of each 


folumit ^ in.ijeaa 

: Vlh#' vjfottts- ^i-V -jg. ^hofix^ital 

< W iSfepii ilj. the 

‘.wj&foor tjfewijfa’feiri hdaf* 

cot fe* two the, aii^h- j . 
Vent^’ ibTflka thAt jtl^' pamphi&if at . fmr^e 

of the.w^tea*. dfa^olv^^s, and ex^ndg ml' its in^ce; 

ssndhy thfa meads comuig lnto;cbntaot' v^tlit' .a 
atm9i^heri;c .fflirfAce,,^fa,ab|orhed ahd 
the f.oJ»loiry motfan , bf^ref^ 'Jb the n^ochan&gi^ 
effect df' the're-actioiti'’ which the cam|thoriC 
extodmg itself upon the water, exerts ,«gams?ibfr\ 
camphor itself : .tf the tetro-actiye'.eentre of ' ppN' / 
.cu'^ioti ojfiall the jets do. not ebimnde with the c^nv ’ 
tre of gravity of the solid^amphOr, a ,0mbuiV^' 
motion of rotation *knd p^ressioh' m^st follow. 

. As the depariuro of the camphoric solution takes 
place Oi\ly at the suifaee of the wat(*r, rotation 
is. necesBanly effected round an ai'fa p^rpendicufaji* 
to the borizan. V . * , . ' 

,The theory pf Venturi was nbl considered ade,^ 
quote ; ajjd electricity ' (so oomnlonly the ■ high" 
priest of scientific enigmas) was . supposed, by 
others, to he disturbed the moment the cainphdV 
felt upon the tiurftice of the water, Others^again 
thbuglkt that the evaporation of lbe‘ Camphor and • 
■water explained the cause ; and witpixi the lasy twiy 
Or thrtfj years iftattencoi has exm^ined the .subject, 
and thinks that the camphbrnpon Water resembles 
potassium under rimifar" circtfinstanccx''; \the fibc-^ 
ration oMiydrogcn, and the vaportrttf water jariiuiul 
tbe floating vessel, prodiicing'its rapid rabtlon. 

■ ‘He took rather a. large piece ofeanTpIior,’if!i onWr 
' that its mfitlon on watei^might^be slow; under 'the. 
receiver of an air-pump in , a nartial vacuum, the ' 
'movements 'of tli,c camphor, whfah'were at first very 
slou\ became more nqTnJ,’ and Ceased when thij ac# . 
tion of, the pump was7Ptdpped, Matteucoi says, , 
1 observed /hese phenomena lyf rotation on 
water in all volatile bodies. took, raspings of’ 
cork, an'd impregnated thetn with** snlphuric "ffither ; 
\vheii placed updh 'water, these ■suiall light bodies , 
turned very fajydly/’ irntccuci’i’ii conclusion is, ‘ 
that the''r($atiipn ’'of voJofifa bodies i* owing to the 
currents of their vapojars"; but this ppinion, though 
pubHshed W recchtlj^' fa by no means new ; several 
years ago ]^J. Biot examiUtid the 'suhje.,^^in con- 
nexion' with hn, investigation of it T>y Prevost, and 
promulgated a 'similar opinion to that pf'Mattalcei. . 
M. |Hot considers that camphor Ms moVed upon tj^e 
fifirfape^of water by the effect of the emisrion of 
the particlcrs which' coni pose, it; ah 'emfasibn tint 
becomes per ceplibi'e * to dhr senses by the., smell' ^ 
whicif it produces; add by the rcjmfaion whi^i ft " 
ja^efaes again^'t siqall bodierf floating upo'n rth^ , 
the watef» *' As the elfect resulting frpdf 
impulses does not nece83arity,i»«^^ 
^ntr^f gravity of the ^pecO'Of ' 

a motion anfd 

rotatory, ''.u. ' - 

* It has beenkh-Ws($Jby SirT)avfd Brbwst^^^ ‘ 
highly-rxpansive vapOork are pent-up 

within the cavities Ah^dxl^f S Of geins<fnd ]^lous 
stones ; and the reraarVOT^ ^ . 

to a I.ii’ge number of 

the comjuiaition of this fliiidj'^iij'F vaj|mur, ' jin \bjmy 
cases, is probably identical witU^i^tt thts sdbktaiK'a 
containing it. Now in por^S|v'Apbriaable' Sttb- 
st.uiee, Hkw camphor, the poi^Br in sdl ^poba- ' 
hiljh’, filled with caiAphoric* ^d; «pon - 

plf'i'iMjj a thin lamina of the watcfi , ' 
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,tlie substitution of water for vapo^^ in Uie cavitie 
xxj'c^rs 84 fallows The niiuute jjoi^ea act the par' 
t^fiijiSlIary tubes, and attract the water into them, 
■ which water necessarily expelsf the vapour previously 
\eriatirtg therein; this £.Ypulsion of vapour has an 
cflfect analogous to that of the jet from a centrifugal 
jnUTiji ; that to bear the cainphof round on a 
vertical axis. As it is a mere chance whether the 
forces oil opposite ^Ides of the centre of gravity 
ciiual each other, the effect, in nearly every instance, 
is to give the rotatory motion alluded to : Eoi^eiimes 
it is both {||{:ogressivo and rotatory ; then it wifi 
suddenly change to a rotation in the opposite di-« 
rectiaU ; all depending on the i*eUtive forces of the 
different little currents. •» ' 

hfatteucci states, tl^ while the camphor, is rota- 
tory, if tlvi vessel be Tovered witli a glass plate, 
the rotation .is stopped ; hut this is fdund to he the 
casc*to u certain extent only ; when the vessel con- 
taining the camphor is covered, the rotations are 
■ lessened, and a general sluggishliess pcavades all the. 
'piccc.«, and the attraction of the sides of the vt'-'^el 
mcerts itself, so that»somc of the picecs^i'et to'tJni 
side, and gently oscillate. Thi.s may be attributed 
to the formatjon of v.iponr of camphor^ which, 
accumulating between the under-buriace of the glass 
' plate- and the surface of the water, prevents the 
hirther liberatiop of pmphoric vapour, and thereby 
cpQ'siderahiy lessons the capillary tract of the 
water ; hut in no ca.se ditf ho get an entire suspciibion 
of rotatinii or movement. 

. J have succeeflfcd in imparting motion to raspings, 
or, whaj is better, to thin slices of cork steeped in 
sulphuric icther, I think we may apply the name 
reasoning to this instance to the- former. The 
slicc.s of cork were steeped in «tber for two or three 
days in a closed bottle ; 1 tiicn placed a few slict's 
on the surface of water, wlijj^ they rotated for .seve- 
ral minutes, and did so, I think, while in the act of 
exchanging their aether aiul vapour of a:thcr for 
water, and the etfect ceased wdien they had no more 
mther* to ‘exchange Ibr water, since it is'ohvious 
“that in both cases each slice of cork was .saturated 
with a li(£uid, — f. e., with oethcriu yie firsit instance, 
,and with wate^in the sfcouct. « 

1 agree with JMatWHcci in the ohservation, that' 
under the receiver of an air-pump, wiiih^ the air is 
being wilifSrawri, the gyration's arc cjiycker ; hut J 
do not agrjic that the increased velocity is due to 
evaporation, hut simply to the moie cojtious escNape 
O^tUo camphoric vapour, and the increased capillary 
.action under such circumstauges, by which mean.s 
the pores beedmo ff lied «yit1i water, and the cam- 
phor, cannot again be made to rotate. This in- 
crease of eihissive force I consider to be dVie to 
exactly the same source as- the niorejapM ehuilitid^/j' 
of hot w'ater, when' deprived, "either wholly or 
tially, of atmospheric pressure. 

If theiexhadstion be carried OB|foo far^th’B pieces 
of camphor are- attracted by, anojuu^ tO^-the inte- 
^ rior surface of the vessel^ and reiyni^j^atfftched thereto 
« at the level of the water : .oijri'lS^I^^Urittiiig the air, 
they instantly recede as if they were 

' iepell^ by a force ; but they do not again lotate. 
J^w-fJ^rder to exj^aiu this, I must premise that 
is in a vessel whose .sides above tim 
f fijIgP^vei are wetted, the attraction of the glahs for 
is such, that a portion is elevated at the 
''fprempfierence of the liquid .surface, so that a verti- 
ng Mpleat of the liquid would give a line thus ; — 


Ihe Weris elevated at A.A. where i4fis iri c<«i- 
tact with the glass, arid aligSWy depressed at "» by 
' viitiio of this attraction, asatfso by atmosphenc pres^ 
furel a>Hw of'eomphor, then, floating upqpj^tM 
iiq'nfd siirfi^ce, is sides of the vessfel 

at A A, but thig attraotiou is bo slight that, in con,- 
seqtonce of the^ascejit of the fluid at A At tbe cara- 
fihor cannot touch' the glass (t any one poiht ; but it 
the atmosplierk pressurebe at all concerned in slightly 
depressing tlie surface at B,- Qnd assisting t^e eleva- 
tion at ,A A, it is obv^ns^ that the i*emoval of t\it 
whole or a part of that. pTesstlre will rewtfve the. de- 
pression at B, and lessen the elevatiou/ut A A; >the 
attractiont .then, of the sides of *tho glass for the 
floating camphor is most favorably «exerted, ,and 
consefjuently they dart to the sides, arid 'there re- 
main, wlrile tqe re-admission of the air rCstui^the 
state of*thiijg6, and the camphor quits tlie sides 
of the vessel for the same reason that a smooth solid 
slides down an inclined .plane. 

if the production of the gyrations of the camphor 
are lo be refefi-cd to capillary attraction in the first 
instance, and to the escajie of camphoric vapour in 
thc's<5cnnd instance, by whoso mesins currents acting 
like p'flddles constitute the moving powert it is ob- 
vious that heat would assist the liberation of the 
vapour, and produce more rapid rotations, whose 
^reer would terminate much sooner than at the or- 
dinary temperatnre of the air* All this I find to be, 
the case. 

Pure water was heated to l48®, when the rotations 
of the camphor were- incroa.sed iq velocity, and 
ceased entirely in sixty-iriric niinutCK. 

Two glasses were set aside, orio containing w ater at 
58*’, and the other ^t several slices of camphor 
were placed in both at the same time ; the caqiphor in 
the first glass rotated for above five hours, until all 
but a very minute portion Imd ei^porated, while 
the rotations^of the camphor in the hot water lasted 
only nineteen minutes ; about half the campho^had 
passed off, aqil the remaining jflcces, instead of 
being dull, white, and opaque, were vitreous and 
transparent, and evidently soaked with water. The 
gyrations, too, which at first were wry rapldj gradu- 
ally declined in, velocity, until theyt were quite 
sluggish. ‘ 

The ^lilUug influence ,of oil upon waves has be- 
come prowrbial ; the c.\trfU)rdiqaly manner in which 
a jmall wjuaiitity of oit in^iitly’ spreads over a 
very large surface of troubl^yrater, and the Htealthy 
manner in whic|jl.eYen wind glides over it, 

must have, ®x«»ted tbiKJ^Sli^tibn of all who have 
witnfefesed.it^^|||rtf|®|-%^^ same principle that 
we action of a 

of the cam- 
showir in the following 
Some camphor, both in »lico.s aq|l 
particles, upon the surface of water, and 
while they are rotating, dip a glass rod into oil of 
turpentine, and allow a single drop thereof to 
iricklffdown the inner side of the. glass to the sur- 
face of the water; the camphor will instantly dart 
fo the opposite point of the liquid surface, and 
■asc to rotate. Tliis is due to the rapidity with 
wliicli the oil .spreads over the suifaceof the water, 
md it is supposed that each particle of camphor 
lecomcs surrounded at the Water’s edge with a 
iiinute film of oil, which prevents further contact 
kkh the water, and the consequent ‘progress of 
•apillary attraction, and the formation of the cur- 
ents 1 have .spoken of. If a greasy solid, such as ' 
.rd tallow 01 laiil, be employed, the motions of 
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i ihe camjSior are more pU os 

fluid g^renee, - .’ . ., •' ■ 

' A f«v^ drops of Bulpluicio or jmmatic i^ad grj|d. 
way^y atope' the VawnplJdrJ but when c«ini> 

pWf Is ^eofppd diluted witb 4l» 

owft bulV of*wat^r^ it rotates rapidly for a 
Bt i ouds, and' then stops. It also . rotates in a 
strong solution of lilpior enamonise, but not 
• various solutioos of salts. Sublimated be|iB0i5 a<^d 
,rolattis*upon water, thou^ in a inahner /ar Jesa 
decided than camphoiv and fora much shorter time’ ' 
By attlsiitivcly "examiping with a lens,;anLd in- a , 
good natural tight, i piece. of c&mph<?r while ro-; 
tating, tlje ‘ currents can- be well distinguished jet- 
ting -Out, chiefly from tfce corner^ of the camphor, 
ami bWin^ it round, '.llie motion ' is .by uo means 
* equable ; som^mes it is slow, ^hen t^ curretjtft 
are small and-wcak, but often veryrajfld, when they 
are sti*ong ; sometimes a large cq^rrent will suddenly 
burst forth, and produce a rapid eccentric motion; 
it is the irregularity, in the force of ilieae currents 
wliich^ causes ttie fluctunring aud flitting dutugos'in 
tliti motions for’ an instant; a balance of force will 
engender momentary rest/ which is, *how<?ver, im- 
mediately disturbed by some new current Marting 
nut, arid tlic direction in. 'Which it will rotate is 
always deperrdent on the aggrcgate*streagth of the 
current at any given spot* ^ 

* An egg placed in dilute muriatic acid,*at fir&t 
sinks in - the solution, but in a few seconds the 
whole of the cgg-shcll being covered with bubbles 
of rarlmnie aci<l ga.s wdll ri.se to the surface, a por- 
lion of the egg will be lifted above tlie surface, and 
the whole egg will slowly rotate upon its pcolate 
UK is. This rotation ij* formed by. the bubbles of 

gus forming at the under part of the egg, dnd over 
all the submersed ♦portions, w'liich render them 
lighter than the portions above the lujuid level, and 
this portion descemU as the other oscends.* The 
in'^jticcs in ’ chemistry of solids moling rapidly 
through’ liquids are nuraenius. Almost any soluble 
suit, if throiui into a nearly saturated 'and boiling' 
solution of The samepalt, will rotate in dissolving. * 
1'he 'currents* as given out by the 'camphor 'hiay 
also be seen by means of the microscope ; a drop 
or two of pure \v.ite,r'*iTmy be placwl upon a slip of 
with a |>article ot- camphor floating upon it. 
r.y tlicse niearis tbe cunt’iits will be detected, and. 
It will be seen thut fh^y cause the rotations. . 

Or a flat w^toh^gliajSs, calleU a lunar, may be 
employed, raised A f^^clWs, and 5Ui>portcd on u 
ring fortned out of <i-|fl|l(^,;^^jvire, nnd kept steady.^ 
by thrusting one of wood* 

like a rctort-staiid. eontoiu 

the water and camphpr^j-^i 
is to be arranged below it «o fi» toreoeivo 
of the glass, c.implmr, ike., to be cast by k ’ataEmy;f, 
light placed above, uiul a little on one side of*Wo^- 
watch-glass. On observing tin* shadow, which may 
be con?»idered a niagnilied representation of the 
object itself, the rotations and currents can be 
distinguished. 

It may perhaps be thought that the motion of a 
bit of cumphor is too insignificant to dwell upon ; 
but experimental philosophers know the value of 
small facts, when view'cd as stepping-stones to en- 
larged and general principles; and the fact that 
Biot, Prevost, Venturi, and Matteuccx, have not 
thought it beneath them to examine these curious 
phenomena, will, I hope, furnish a suflicient apology 
hu a more hniithlo labourer in Iho bamc held. 


' ^ ' ^ NEW^*l4j<>?!OGftA:Pai<3 .]?APeB, 

• dir' iSju.vdF’ sitvya is 

S'/' '■ 

/ . -iiY jvtmoo ' Asi,, ’ 

; IS immersed 'in bic6|xtDiite of pot- 

ash, it- is powerfully and rgpidly Hcted oii' by the 
6un’eF.fays. Wliea an- object is»lftid in the u^ml 
way 6n Uns paper, the pdrlion exposed to thp Vght 
speedily ‘bedomes tawny,' passing more or lei^ into 
a. detp^rango, according to the strength pf the 
'li^t. “The portion covered by thegabjeot -retainsr 
the original bright yellow tint which it ha<J before 
exposure, and the object is thus represented yellow 
ItpOn'an orange ground, there being several grada-^ 
tion3*^of shade, or tint, according to the greater or* r 
leas degree of tran.sparency in the difter#nt parts of 
^the object. 

Ill this state, on^ course, the drawing though very 
beautiful, is* evanescent. To fix it, all that is re- 
quired is careful iminereion dn water, when it will ■» 
be found tliat those portioiis of -the salt which have 
not becTi^ctod on by tire light are readily di.^solveiT 
out, while those wh^li have been e.vposed to the light 
are completely fixed' in the paper. By the- second 
process, tlui object is obtained white upon an orange 
ground, and quitq permanent. ^If c.vposed for many 
hours together to stiong sunshiiiQ. the color of* the 
grounfl is apt to loae in dcjijb, but nqtmOrc soJ^an 
most other ooloVing hifrtters. ^ / 

This action of light on the bichromate df potash 
•liffeis from that upon the salts of silver. Those 
of the latter which arc blackened by light, arc of 
*hemselvcs insoluble in water, and it is difllcult to 
impregnate paper with them in an e'lpiable manner. 
The blankcniug sccin.s to be cmiscrl by tKe formation 
of oxide of silver. In the case^of tbc?bichromate 
*of potash, again, that lialt is exceedingly soluble, 
aiW paper can be easily saturated with it. The 
agency of tight not only changes its ^^ulQr, but de- 
■priyes it of sulubility, thus renderiirg it fixed pi the 
pajper. This action H|^)cars^ to eonsist in the dis- 
.engagement of free cbroniic acidf which la of a-deep 
red color, which seems* to combine with the 
papen j'his -i.s rendered more probable from the 
circumstance that the neutral chromate exhibits no 
similar change. 

The best mode of preparing paper n.Jh bichro- 
mate of pota.sh i-jto use a saturated solution of that 
salt ; soak the pajicr well in It, and then dry it. ' 
rapidly at a brisk fire', excluding it from day liglit. 
"Paper thus prcpm'eU acquires a deep orange- lint On 
•exposure to the Run. If the solution be less strong 
or the drying loss' rapid" the color will upt bc so 
dce^. * , " 

A pleasing variety may be made by using sulphate 
^•'Indigo along with tbo'bichfoniate of potash) the 
.eoloH^f the object and i>f the paper being then of . 

shades of green. fu this way* also, tho 
object litay he represented pf a darker ^^ftcTc than 
the ground.. J' " 

Paper prepa^flli -with bichromate ' of pbtash is 
equally sensitive V|th>most of -the' papers prepared 
with salts of silv^, "though inferior to so^e.of 
them, * It is not suffiiriei&ldy'vji^rjsitivc for the camera 
ohscuru, but answers quite w^l for taking drawings 
from dried plants, or tor copying prints^ ' Its 
great rccoinmondatioo is itg. •'cheapness and tbe 
facility With which it c*|n be'|ii^pared. price 

of the bichruniiite of potash is fld. pqcdhi wliereas 
of the nitrate of silver onlw half -kn ounce ctin be 
obtained for that sum. The p^^i^ring of 



110 


MAGAZINJB OF SOlENCfe. 


ilt^ B«]ts of » a woiW of •extrome nicety, 
both tbe prepaiieg ot^Uie paper vith the 
tebroinafp of potash and thfi 'yubsequeiit fixing 
of the tUt uaatttia of great ^mphcity, and 

X am thcielole hopeful that fins method may “be 
ifound of ( onsiderable practical utility in aidu^ the 
opertCious ot the litbognphei New 

Pkilostiphital ^ouinaL 


ON POUSHlliO TfVOOD, IVOrS, lIOltN,* 
AND TORlOISrSHrLD * . 

Poh^lunQ 8ff tjic Lathe Good woik docs» not 
lecjuure much poli^ihing, lor the be mtv of it rbi coda 
more on being executed with toils j i iperl) ^roun*^ 
set, ^i>d m s'ood order the troi k p« i foi me d by 
such tools 'll lit hive its auiface mudv smooilui, its 
mouldings and edges much better hnisbcd, and the 
lejiolc niarly pohshe 1 icqumng, ot toiirse, inueh 
less sabbcqueat polishing than wuik'^tnrmd \ith 
^ blunt tools. (This is otten the<,ris* in that dom bj 
anialtuis uid wotkmtnwho have not piopcrcoii 
vtniLDces for grinding and ‘■ettiug fbeir t€ ils ) 

One of the most ncicssu\«U|iings in p dishing is 
cliaulmcsSj then foie pieviows to bi(,iiiniTig if is 
as well to cleat thetiiiningrlithe, or woik bemU, of 
all , shavings, dust &,c as al'-o to cs amine ill the 
powdcis, l^kcr*., lin< n, daniiel, l)iushc<« ^n | whi«h 
mai^ be rtqiured, to^aee that tlic> uc lice tiom 
« dust, grit, oi any foreign mittir P i luithu se 
runty, fhc polishing j jwdtrs u td ait sonictim s 
tied op m a piect ot luun iid htiikcu is thrtui^h 
a sieve, so that none but the finest particlesiau 
pass 

Altliougbf througboiit the filloving metliods, 
cu tain pot^sliing powders are recominendt d tor p i- 
tioular kinds of work, it must be ifudt i dood, tli it 
there are others applii ible to the sainr purposes, 
the seketion from winch remains with the opet itoi , 
only observing this distinction, th\t when the woil^ 
IS rough, and n quires much pohahing, the coarsei 
powders aic best , but, on tlat c mtiary , the smoother 
tbe Work, the loss polishing it inquires , con‘«i 
(|nently, the hntr pdWders, in the fatten cioc, ore 
prefi ruble. 

Soft wood, tlioii^h nearly the most difficult ma 
tirial, may be- turned -jo smooth, as to require no 
other poffihing than thit produced by holding 
Sgauist it a ffcw fine turnings oi shavings of the 
same wood whilst revolving, thut being often suf 
hcieut to giv« it a finibhed appeerante, but, when 
the suifaoo pf Urn wood has been left rough, it must 
be rubbed smooth with polishing paper < omtintly 
varying fjhe jiosiUnn <%the hand, othtiwisc it w iild 
occasion dngd or grooves, ;(if they may so beeuUcd 
in the work. ' ^ 

When the work bA bfen polished with the lefilfb 
re voicing m the usual -wayi it appears to be smooth , 
but the roofhneBS ispniy laid down ih ono direction, 
and npt i,olu%ly rc.mo\A,4ivhich vtofdd prove to be 
tlie cast by turning the lathe 'say, and 

applying the glass paper oir uipp account, woik 
IS polished best m a pole4a(;i»^ wluclf turns back 
wards and forwards alurnaite^y i and tbercfoie it is 
tL*? “****®^c that mouon as nearly as fmssihlc 

walnut, and flome oihtr wood*,, of 
pe same dcgieSof hdtdni '^s, miybi polished 
the fuUpwmg lurthods — Dissolve by 
^uon bees»tiiix, nOsjints of turpentine, 
when Cf id shall bi of about the 
|hf hemify, Ihi n j 1 c 1 1 1 ed c ithcr to 



ftumlthre, or to work nmlwiDig in the Uth^ by means 
r of n, piece o}ean Uoth, and as imuch as posBible 

should then be rubbed off by means of a clean 
ffannel, or other cloth, Bees.wax alone is often 
used ; upon furuitute It must be melted by meaiis 
of a warm dot iron ; it qmy die ^Itcd to woi k 
in the lathe, by holding the wax c^nst it, until a 
portion of it adhenS, a piece of wObUen cloth 
should then be held upon it, and the lathe turned 
veiy qmi kly, so as to melt the wex , the su» ^ rfluons 
portion of which may be removed bv me ms of n 
small piece of wood or blunt metal, wh p a light 
touch with a clean, port of the cloth will give it a 
gloss A very good polish may be given to maho- 
gany by rubbing it ovftr with hnscCd oil,^and tben 
holding agnnst it a doth dipped ip due bnek-duKt 
hoi me rly, nearly all the mahogany furniture made 
m England v'av polisi ed in this wray. 

Haul TPoo* — Thfct»e, fiom their nature, arc 
readily turned \tty smooth, line glass paper will 
sufhie to give them a very perf&i t surfaea , a litth 
hnsccd oil nfiy then be i iibbed on^<*and « portion 
ot the tuiningR ot the wood to bi polished may 
tlicn be held against ^he ni ti< le, w tnlst it tuins 
rapidly lound, tihich ^ill, m general, give it i fin 
gloss Sometimes a poition of shell la<», or rut he i 
of seed lac, var iishis applud upon a piece of cloth 
m the way foimerlvdc^i iibtd 

The ji ihsh oi hll ornamental work wholly depends 
on the execution < f the sime, which should be’dori 
with tools proptrly sharpentd and thin the wink 
re|Uircs no othti p dishing but with a diy hinl- 
brii**b tj ftean it f» jm sh ivings oi d ist tins tf ifl ng 
ftu tlon b iDg sufficii nt to give Uie rtquiit 1 1 istu 
Iroiy, or Ikmu, idmils ot bting turuid \ ly 
famo )th^ oi whin hied may tfterwirds he sei im 1, 
so IS to pit SI at 1 good faurf lie Ihey may bt po 

lishod by rubbing them fust with fine gloss-jiapcr, 
and thin with i picco of wet 'iinen cloth dipptd 1 1 
powd red )>uin n stone this will give a voiy^^iu 
suit ice, and the fliil opolish may be produced by 
washed i balk oi fine whiting, applied by a piete 
of clutli wetted m &oap suds tare ufSist be tikrii 
in tJu'’, and in every instimt whirc ai tides ot 
Uiileieirit hutne^s are wee ssivcly u td, that pr^ 

V ion sly to apfhnig i fimi 4 ,vcry paitple of th 
coarstt malt ml be leinovcd, and that the re^^s b 
titan iqd tue fiomgriltloi ss 

Ornamented work must be polYsbed with tin 
s imc matt rials as plain work • iiBmg hi iishcb insii hu 
of hut n, indiubbingas Utile ag pObt^ible othoi 
wi&e, the more prominff^^ parbl will be injurca 
lh« pohbhing he waslied off with 

clean *<kyf ^ rubbed with a 

Sre so similar in their 
^ , um tliiil texture, that they may be dissid to- 
ge^r, iu regards the general modt of working an I 
polishing them A very perfett surface is ,*ivefi 
by SCI aping , the su ipcr iiia> be n idc ot 1 1 i/or 
blade, thocd*-eof whi li hould be nibbed upon an 
oil stone, holding the blidc ntaily iipnght, suns to 
foim an edge like tint of a eiiiriei’a knite , nid 
which, like it, rniy he shaipencd by burnishing, 
'l^crk when jiioperly scraped is prepaied for pn. 
lishing , to idect this, it is dist to be rubbed with 
a buff, made of woollen cloth, perkily ftei ^tom 
qicaset the cloth nny be ffxed upon a stick, tg be 
used by haml , but whU the woikmen call a 
which IS a wheel ru iiimg m the lathe, and coV'Creci 
with the cloth, is nmeh to be preferred, on account 
of the lapidity oi tnc. optiatiqp the buff is to be 




«T«red ^iMr wtA ^i^ei«d^ll#i^.-.«na: '#at$r, 
fine, bricK-^iUrt /iiid tbe wprln iia 

otii '^af''* bojSBi 


mtTi made as sinoetii af j^jSsiW^^ 

Wlowed by anotfcei:^ 3b«^> or yiisli^i 

lhalk, or dry whitiUig^Wb^'Wj tto 
rtU'le t<r"be 

rfnegar, and tbe^ tmff bao wiljt produce sr 

ine gbssi' which by'ful^hing.it 

rtth the )>a1m of the hh)ad> ai^ a smaU;.;bbi^Ott Of 
Sry whhing, or irotten^stf^;^. “• ,, ' / “ 


ORGANIC AW® JNORGANXC KINGDOMS.' 

Thr beautiful .world iix which. vre -.ai:e< placed, ia 
evciywherclhU of objects presenting innumerable 
Varieties of form had afcructare, of aJiiion and |>o- 
sitloh ; 'some oM^m being inammate^r inprg^ic, 
and otlierB^ p08aeaa|^ organiadtioh lir iTfCatity. ^The 
organic, kingdom or nature^ in like maoner, iase- 
paratciV mto, two grand dlytsiofiSf^thp Animal and 
vegetable^ * Tlie difilerenr^ between organic and 
inorganic /bodies hre numetoas and manifest. AR 
tlu' j^arts o^'an inorganic body enjoy an- independeut 
ex^^tence ; /if n crystal be broken from. Uil^ ibass, 
jthcspecimejtt^loes hot bsoany of its ’properties, it 
! is .St >11 a mass of crystals as bcibre ; J»ut if a braacli 
liy removecl'-froiii Jijtree, or a limb from, an animat, 
both are rendered nnperfect, and the parts removed 
•suflTcr de<iSti)po.sition-^the branch withers, and the 
*fi»imal matter undergoes putrefaction. But if crys- 
tals, ijrhrch may be conaidered the most perfect 
modtds of iuorganur substances, be formed, they 
cill continue the same, *00108$ acted upom by some 
cxtcrilal force of a rhcmiral or mechanical uature. 
Within, every particle is at rest, nor do they possess 
the power to alter, increase or diminish : -they can 
augment by external ndditiotiB only, and deciuase 
but by the removal of portion.^ of their mass. llut 
organic, bodies have” characters of a -totally different 
natw.e ; they possess ^lefitiitc forma and structures, 
which are capable of resisting /or a.fhne tbe ordU 
nary laws by which, the clianges of inoji;ganic iiiattpr 
.'u'c reguht^f while intenially they are in constant 
ii.utalion/ From the first moHient of Ihdexi^toircb 
(if the pl^ or animal to /he period of its dissolp- 
tion there )a no repose ; youth follows*, infancy— 
matuAty pre«jde,|age| it Is thus with* the moss 
atni the bak-^i^bouad ami the elephant — life and 
death are cbihuipt.^^ Ihcm all.^ Autiuals Und ,vc 


of food air, and 
the continua^e of their 
iri$li>edby particles pre- 

[veyed hy aui- J. 
of an 



getables also re^fi 
a suitable temp"^ 
existence; a^nd 
pared in apprbpilajtb 
table ve.ssels. Piroi 
animal or a vegetable 
action, by which are 
uidained phenomena of its existcue'e.^ 
power the germ is able to attract towards 'it 
tides of inanimate matter, and bestow on thern 
an m rangement widely different from that which 
the laws of chemistry or mechanics could produce. 
The same power not only attracts these particles, 
and preserves them in their now situations, but is 
conlintially engaged in removing those which might 
by their presence prevent or derhnge its operations; 
and On the other hand, ^ soon as the vital prin- 
ciple dcsert.s the body which it has animated, the 
latter immediately becomes subjccc to the agencies 
which act on inorgamc matter : ** in obedience to 
the power' of gravitation the hough hang.s down, 
aud the slender stem bends towards the earth — the 



skiir b^ipdB disten^e^f 

.0^1^ changed f<>K'tSef>bUtei^,i^ ds# 
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'Refection Iftea 
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, , the "Savannahs of }xanttWv' **t* 

Gniaua, 1 saw 'the most woncterful, the ‘most 
bio specjaele tto .can be seen ; and, although it ' 
' noj; uncommon/ to. the inhabitanji, ho^traveUer/has 
ever mentioned, it* . M^e were ten mep ba 
hack/ two of whom took the lead, lit oreW to sound- 
the passages, y^hilst 1 prefenr^ to shirk, the . great 
forests.; ; One of the blacks wjio formed the .van.* 
guard, . return^ fuU gallop, and called .tp,me^ llcirc, 
sir, come and iee serpents iff* a pile/.' ■ Ne pointed 
out to me 8qm<?^hb»g .elevated in the miildZe of tlie^ 
sttvaopab qiT swamp, which appeared like a Inindla . 
ofiitths. ^Gne of my company then sald^.** This 
is certainly one of the ‘^^semblagei^, ^ serpents, . 
wldch heap themselves on each othe? after a yjoleut* 
tempest s I have heard of these, hut have ^never 
seen any : let ns proeped cautiously, and not gO^too . 
miar.’^^ Wlien we w'ere within twenty paces of it, 
the teitor of opr horses prevente4 our.hciirer ap- 
j^ronch, towbicli, however, none of us nrere inclined; 

’ On a sudden the' pyramid mass became* ated 1 
Horrible hissings, issued from it, thousands Of ^er-^ 
pcnjfi rolled spirally cm each other, shot forth oul^♦ 
of the circle their hideons*heads, presenting their 
envenomed darts ohd fiery eyes to us.' * 1 own I was 
one of the first to* draw back ; ^but, wfien I saw / 
this fomidable phalanx reinained at. its post, and ^ 
appeared to be more disjmsqd to detbnd itse.lf'than 
to attack uaj I' rode round it,, in 'order' to view its ‘ 
orde** bf ’baTtlCj which faced the' enemy on every 
side. ‘ I then sought what bonld be the design pf / 
this numerous asseinblagc Land J concluded that 
this ’ species of serpents m’cad^d.' appae ,coloWl ' 
encm}^ whiru ipigh^ be the jpeat serpent,^ orrthe* 
cayman, ifiid lhat thOy reunite* themselves,^ after 
having seen this enemy, in order to attack of resist 
him in a tnasji* — Hu.mf/o(flt, \ ‘ • - . ♦ ' 

Ci^jfjitallized T/w. — ^'M'. llagfet, a F. uchman* 

'claims the honor- of the discovery of this process, * 
It may be done as follows : — After clcMsiiig away 
every .extraneous matter, os dirt or*grea9o»*with 
wiu-rn soapy, water, / riuce the tfo in clean, ‘ w'ater ; 
then, aft^r drying it, ^Ivc it ^ hfnt to the fompp- 
rature of bare suffmWee to, the, hand, and expo^ 
it IjoSthe vapour of ’any acid that acts upchi lln, or ‘ 
tblp acid itself piay,^e poured on, or lafd oul wit^/l , 
ffi igh . thegrauular crystallization varying aocptfi^inif. 
^lir^fl^jBtrehgth of' the wash, and the hea|t * 

p^^&^Neiicc, it must “bd peaSel^, 

for any psHi&te job; of work 
should fo at biiti tifoe;.|p‘ 

coming depcmlfog^'iemtb%Iy* upon 

accident. ‘ . 

Wash 1. Take ’ by measure ot ^tilpburic 

acid, and dilute it titties as '%uch water/ 

2. Take of nitric acld'l^'''‘P/pr, Ocptal 
aud keep the two mixtutea^il^ate. *' , ./ * ; r/f ‘ 

Then, t.ike of the first and ,^iib 
of tho ictwid; mix, and ap^' - 
pencil or sponge to the^i 


■ tfie" Sami' '.wM a 
'heateif tiuv 


repeating tho same several mdterikd.’ 
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iictGd.up'm lofiCfl its beat, or you may be satisfied 
with the appeiiranee of your ^ork. A, transparent 
tarnish is now to be laid on, mndi whcteof.wUl be 
absorbed, and will of course be affected by any 
coloring matters you may mix ^with it ; theses 
however, should not be oparjuo colors; *ivnd a good 
polish being grven to the work, produces that 
enviably brilliant covering we fmd so much in use 
‘ for covering iron story posts, &c, 

Temporanj Navtkal Captain La^ic^ in 

p 1 oyage from North Anjerioa to .Stock hplm, adopted 
on excellent.mode of gniptying water from a ship’s 
, bold, when the' crew were insufficient to perform 
that duty/ ^bout tan or twelve ffeet above the 
pump, he rigged out. a apnr^ one end of which pro- 
jected overboard, iMiile the other was fastened ‘aa'a 
lever to tiip« machinery of the prtm]). ^ To the cud 
which projected overboard, was biispendrd a water 
butt, half full, hut corked down j so that.when the 
coming wave raised the'hutt-eud, the pther end de- 
pressed the piston of the pinrip j bub at the retirin; 
of the wave, the‘ thing* was reversed, for, by the 
r weight of the butt, the piston came up again, and 
with it the water. Thus, ♦without the aid of the 
crew, the ship’s hold was cleared of the w’ater in a 
few hours. 

I'lirhiah Gluff or ^rmenhu Cement . — The jewel- 
lers of Turkey, who are mostly Armenians, we are 
informed hy that^i:no.st respectable and iutdhgcnt 
traveller, Mr. Eton, formerly a consul in that coun- 
try, and author of the celebrated ** Survi y of the 
Turkish Emj>ire,*' have a singular melliod of orna- 
.menting watch-cases, Ac.', uith- diamonds and otl^er 
precious stones,' by .simply glueing or cerwenting 
them on. The stone “h svt in silver oc gold, and 
the lower-part of the niebol made fiat, or to corres- 
pond with the part to which it If be fi^ed ; it rs 
then warmed g^'htly, and^lias the glue applied; 
which is so very strong, ihat tlut parts thus cemented 
iicter separate ; Ihfs glue, which will strongly unite 
bits of glass, and even polished steel, and may of 
course be applied ,to a vast variety of useful pur- 
poses, i.*i ,thu.s made dissolve five or ‘.six bits of 
gum -maistic, ‘each the awe of a la^c^pea, in as 
much Spirits of wihe as will .suffice to fender it' 
Hfjuid, and, in another vessel, dis.^olve as much 
i.sing}iiss (previously a little softened in water, though 
ntmc of tloMJi’atcr milst be'u.^ed,) in Erench brandy 
or good rurn, a.s xvill make a two-ounce phial of very 
strong fflue ; adding two <niall bits of guirfalbanum 
or ami^oiacumf whi.;h must be nibbed. or ground 
till they ar^ dissolved. Then mix tlie whole with a 
su^cient heat Keep , the glue in a pliial closely 
stopped, and w^ein ft is to he used set the phial in 
boiling water. Mr. Eton’ observes, that some j er- 
fions, have fldid a composition under the iiame.oi^ 
Armenian ccmcjiit'in England ; but this compositi;^' 
is badly made ; it is tduch too tldn, and the quam» 
tity* of mastic is |piich too. small. Good cbmeftt ' 
made in tho manner dejsoribed is ^as thMM:aa strong 
ftirpehtor’s gliU!. ^ 

^orrn Gldtses . — The samfe by the op- 

ticians. Two drachms of ca;$pkor, half a drachm 
of purified nitre, and half a ^^chin of muriate of , 
ampooi% am to be pulvefi^Cfd lind dissolved in two j 
ounces of proof ‘Spirits ; the mixture ih then to be. 
put into or tube of gla^s, about ten inches 

loi^, andlhri^.fourihs of au inc-h in <hainctcr, the 
anov^ of which is, to be covered with a piece of 
bladder , pei-forated/ with a needle. The changes 
wb«^;^,Win left ar icst 1 


are stated to be of the rfolfowing nature If the 
weather promise to hefin^ the .solid matter of tb© 
composition will settle at roe bottom of the glass, 
while the liquid w'iU remdii transparent ; but pre- 
.vious Jto a change for T^in the compound will 
.gradually rise,- the fluid continue pellurid, and 
Small stars will bp observed moving or floating about 
j* within the vessel. ' Tw(*nt/-four hours before a 
storm, or very high' wind, the substance will be' 
jiartly on the smtfnee of the liquid, uppars^tly in 
ihe'form'Of a leaf? the fluid iu .such ease will be 
very thick, and in a kfate resembling *fernnp-.uitation. 
Daring the wjntiT, small stars motion, the 

[ composition is remarkably white, and ^omowhat 
higher than usual, particularly when >.'ivhxte frosts or 
snows prevail. On the contrary , Jn the summer, it 
‘ the weather be hot and serene, the substance sub- 
sides- closely ♦ to the bottom of -the glass tube. 

Lastly, it may be ascertained froip what quarter 
of the cornjii^ss the wind l>lov¥.s, by observing that 
the solid p.irticles adheyo more 0101501/ to the. bot- 
tom on the side opposite to that w^ere the tempist 
arises. - 

Snyar from SiareJit Wood^ ^c . — ^The chemical 
consUtvetita of these different subsfcancj^ differ but 
little. The ab.^truotlon of a Hunill portion of tlio 
carbon and hydrogen from starch conye^ts it into 
sugar., Hy digesting potatoes with dfluM oil o. 
vitriol for a day or two, .at a temperature Of '-12'^ ^ 
Fuhr,; afterwards removing the acid by chalk, and \ 
concentrating the strained liquor by cva})ariiliop, 
crystals of sugar will be oblaincd. Saussure pro- 
duced no parts of sugir from 100 parts of vtareli, 
from which he conchuted that sugar was a ])ccu(iar 
compound of water and starch. M. Hraconuot 
treated elm dust with oil of vitriol in the sauH: man- 
ner as the starch, neutralizing the acid with clinlk, 
and* obtained a liquor which became gummy on 
evaporation, lly triturating linen rags iiuiglas-s 
mortir with sulplxuric acid, a similar gum is jp'o- 
duced. If the gummy matter is boiled with diluted 
oil ot' vitriol, a crystaFlizablc sugar is obtained. 

The JAyht of the Sun and Moon . — Tha dirept 
light of the s‘uri has been estimated to that of 5,503 
wax canUks, of moderate lyp, placed at a distance 
of one foot.' The liglit of the moon is about c«j[ual 
to that of (Me wax candle at the distance of twelve 
feet: ” . , " 

• QUElUl^.. 

.90 — Is there wm methoil of or yell.'nv si»»'U 

from bo<'k .4 or i»>atrActod by dairtp.^— 

^nuiciiT^^ on ' ' 

hipTSmowA from books, fjc. ’ 
Aiiifi 9^i#l34.hlsnu ttliiiig better than lodian 

'■ provtat mouldluets ? Any vsacntial nil boin^» 

Ite^’fWltrh tlw articles. Wc have Yound l»y cvprrlonce (lie 
Vdlueof camphor lo an hcrbariMUi, and if wo have a bntain.st 
Hinovg our readers, no assure Imn, that a low silirnU ol 
camphor sUvwed aniono I. is jilaids will provent, ni»l nu'udy 
the attacks of uiscclfc, but liio i.t\ a-jc* of mnuid.— K d. 

03— Uow may ri «iond i.ivmsli bo made for balloons?— 
.hihweicd on Ijs. 

01—1 notifwl a fi'w doys throe ilistinrt currents of 
wind, as iiidicaU'd by lln* dinjd.s. (Ian these contrary our- 
rciits be account* d fi.r ? —.Imnwrcd tw //<7. c M I . 

9.'i--Is the .itmi .-'i»lu>ri* i \or lu such a slate llul (he «moke 
*■ lonot ascend •* — . /nMCrrrU onpa^e 

96 — llcquesled— :i r(«*i i|it for traom^ p.'tpor, Ibal nilJ bear 

ink and water — jlnsirvn'd on page 124. 

97— How may seeds be known to bo npo ? U lu n ’ut^ds are 
ripe they are always bard, and u.sually ooloicd.— Ku. 





Thr art of lij^hting houscsi streets, and manufacto- 
ries, with carburetted hydrogen, or coal gas, is^ one 
of those modern discoveries on which the admirers 
of setehce, and the inhabitants of this country in 
particular, have greater reason to congratulate them- 
selves than any other invention or discovery of the 
present age. 

This art is so woipmful and important, it speaks 
so forcibly by the meets it has already produced, 
that it cannot fail toidncreaae the wealth of the na- 
tion by adding to resources, 

as long as coal oont{fmei^B|n||^iii this island 
from the bowels of the eartfi; 

F(»t if we estimate the eatalogm of human wants 
which a civilised state sodety has introducjed, 
the production and supply of artifidal light, holds, 
next to food, clothing, and Aid, the most important 
place. We might indeed exist without it, but bow 
large a portion of our lives would in that cose be 
condemned to a state little superior in efficacy to 
that of the animals around us. The flame of a sin- 
gle candle animates a family, every one follows his 
occupation, and no dread is felt of the darkness of 
night. 

The progress of the gas manufacture has been 
within these few years uncommonly rapid. The 
number of gas-lights, already in use in the metropo- 
lis alone, amounts to upwards of 200,000. llie 
total lengths of, mains in the streets through which 
the gas is conveyed from the gas-light mamifsctories 


into the houses more than 400 miles. And it may 
be truly said, |hat there is scarcely a large 
tiiruughuflt Uie inr.c kingdoms which has not ila 
own, and in some towns, more ^han one esta- 
blishment, for the manufacture of tliis valuable 
product. 

The flame produced from coal, wood, turf, oil, 
wax, tallow, or other bodies, which are composed of 
carbon, hydroeen, hiuI uwgen, proceeds from the 
production of carburetted hydrogen gas, evolved 
from the combustible body when it has arrived at a 
certain degree of heat, which varies with the mate- 
rial grated upon. 

In the common mode of burning coal in a fire- 
place, or stove, nearly the whole of this inflammable 
gagMjlpi matter is tost. We often see a flame sud- 
d4p^ur»t from the densest smoke, and as sud- 
disajipear ; and if a light be applied to tlie 
little jftsthiftiskne from the bituminous part of tlie 
cool, they will- fire and burn with a bright 
flame ; so also if ''I^K^dle be blown out, and wliile 
yet faming held candle still alight, the 

dame will start acroii|fca mjffle to the other, being 
caught by the gas armSnl|nB the faming egndle. 
The fact is, that the grciilH|M of the carburetted 
liydrogen gas, capable of d jjp ng light and heat, 
coiitiiiuHlly escapes up tils during the de- 

composition of the c^, wbiliMw a sm^l part is 
occBsioDally ignited, and eihlS MB| |iijhcnGmeoa of 
the flame. ' 
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If coal, instead of being burnt in the way now 
stated, is suimiitted at a temperature of ignition in 
close vessels, all its immediate constituent parts 
may be collected. The bituminous part is melted 
out in the form of coal tar, there is disengaged at 
the same time a large quantity of aqueous tiiiid, con- 
taminated with a portion of oil, and various am- 
moniacal salts. A large quantity of carburetted 
hydrogen, carbonic oxide, carbonic acid, and sul- 
phuretted hydrogen, also make their appearance, 
* and the fixed base of the coal alone remains behind 
in the distillatory apparatus, in the form of a car- 
bonaceous substance, called coke. The products 
which the coal fumdshes may be separately col- 
lected in different vessels. The carburetted hydro- 
gen, or coq|l gas, when freed from the foreign gases, 
may be propelled in streams out of small apertures, 
which when lighted may serve as a fiame of a can- 
dle, and then form what we call a gas light. 

In order to apply this mode of procuring light 
on a large scale, as now practised with unparallellcd 
success in this country, the coal is put in0 vessels, 
called retorts, and which arc furnished with pi])es 
connected with reservoirs to receive the distillatory 
))roduct8. The retorts are fixed into a furnace, and 
heated to redness. The heat developes from the 
coal the gaseous and liquid products, the latter are 
deposited in receivers, and the former are codducted 
through water in which quick lime is diffused ; by 
which the carburetted hydrogen gas is purified, 
'(lie sulphuretted hydrogen and carbonic acid which 
were mixed with it, become absorbed by the quick- 
lime, and the pure carburetted hydrogen is stored 
lip ill a vessel called the gas-holder, and is then 
really for use. 

From the reservoir in which the gas has been col- 
lected proeeeil pqies, which branch out into smaller 
1 .unifications until they terminate at the place where 
llic lights are wanted, and the extremities of the 
branch pipes are furnished with stop-cocks to regu- 
late the fiow of the gas into tlie burners or lamps. 

The Engraving exhibits an apparatus for the 
prejiaration of gas from coal. In tiffs cast only one 
retort is used ; but in the larger apparatus, used 
for public accommodation, several retorts are heated 
by one fi^ and of course save a considerable ex- 
pense of fuel. These retorts are aU ‘made of cost 
iron, and are generally of an elliptical shape. 

The coals are introduced into the cast iron retort 
or cylinder B, which is placed on its side in the fur- 
nace A. The retort is then closed by an air-tight 
metallic plate, which is fastened to it by bolts and 
nut-screws. The lower part of the retort is|pre- 
seiwed from the action of the fire by a larger half 
cylinder of cast iron, inclosed in brickrwork, plac^ 
at some distance below it ; by winch means the heat 
is more equally distributed to the pit-coal. A* 'the 
heat applied to the retorts should be of a ingidar 
and uniform temperature, that circumitance requires 
very attentive observation and care: for if it be 
, not sufficiently strong, all the^^lrtetile substances 
will not be disengaged, and it on the con- 

trary be teo intense, the retorts inay be injured, as 
well 08 the illuminating of the gas be so mate- 

rially diminished as to it of less value to the 
consumer. The degfSB of heat usually employed is 
that of a cherry redn^; and when the coal has re- 
mained in the retoi^a sufifeient length of time for 
all its gaseous mattiNrki be expelled, the covers beii^; 
removed from tiieiir, mouths, the residue, consisting 
of the coke, Udpked out and falls into a receptacle 
helow them, order to become cold. At large 


establishments, whenever the coke has been taken | 
out of them, the retorts arc not suffered to lose their J 
heat, but are immediately rejilenished with fresh 
coal to nmew the operation, and this practice is con- 
tinued till the retorts are either damaged’ by wear, 
or some other circumstance. may require their re- * 
moval. The proportion of coal required to heat • 
the retorts is generally about one fifth of th| quan- 
tity that is put into them, but at present a great 
deal of coke is used for that purpose. 

A cast iron pipe D, called the hydraulic ftain, pro- 
ceeds from the upper side of this cynnder to a cast 
iron receiver, which is situated at the bottom of the 
well in which the gasoineler rises and falls ; in this , 
receiver the tar and other condenAble produiits are ^ 
collected, and are extracted from time to time by 
means of a jiump affixed to it. 

From the top of this receiver proceeds another 
iron pipe F, which reaches to the surface of the 
water in the well, but which is inserted intp an air- 
holder of about eighteen inches in diameter, and 
two feet long, ma^ of iron. The lower part of 
tills aij^-holder is pierced with holes, which serve a 
double purpose — first, to divide the gas into several ' 
small streams, q^id thus to render it purer by wash- 
ing it as it passes through the water ; and, secondly, 
ik serves as a reservoir of gas, from whence the tar 
receiver, connecting tubes, and even the retort it- 
self, may he filled with gas whenever an absorption 
takes place, by the retort being cooled, or otherwist;. 
Tlie gas is discharged from this air-holder into the 
gasometer H, which is suspended over the well, and 
rises and falls thereiii, being balanced by two weights 
passing over pullies. This gasomeh^r is made of . 
wrought iron plates, luted in the seams, so as to he " 

air-tierht, and well paint(;d both within and without : 
it has an iron jiipe iiiude fast in the centn; liy means 
of two sets of stays, one at the bottom of the ^is- 
ometer, and the oilier at the toj>. An upright pipe, 
fixed in the centre of the well, ])nsses iiji the cen- 
tral pipe of the gasometer when it is dtqiresscd in 
the well. The gas is pressed out of the gasometcT 
through a row of holes at the very top of the cen- 
tral pipe, into that pipe, whence it passes into the 
centre pipe of the w'ell, which is continued across 
the well, and up the side, and from thence is 
branched out to the lamps. 

At an early period of the ^ manufacture the 
average quantity of gas produced from a chaldron 
of cods was scarcely 10,000 cubic feet. Later im- 
provements have produced i|O^’l0S8 than double the 
quantity, and as ,afeyhfi«sfeed gas burner con- 
sumes about six cWr: (Ifet per hour, a single chal- 
dron of coals will supply a gas burner for 6,666 suc- 
cessive hours, or more than eight months, without 
intermission. Besides this valuable and abundant 
production of gas, it yields other materials no less 
valuable and useful : it will yield one chaldron and 
a quarter of coke, worth nearly as much as the origi- 
nal coals ; also, twelve gallons of tar, saleable at as 
many shillings, and eighteen gallons of ammoniacal 
liquor, worth nine shillings, and which, by combina- 
tion with lime, furnishes the subcarbonate of am- 
monia, or the smelling salts of commerce. 

Although artificial heat is necessary to decompose 
coals, so jrapidly as to make their constituent prinoi- 
ples available for the purposes of public utility and 
individual comfort, yet they appear to undergo a 
natural decomposition, and evolve gas in such abun- 
dance, as to endanger the lives of the miners, for car. 
buretted hydrogen is but another name for fire-damp ^ 
the dreadful efl'ects of wluch we have so often reason 
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t») deplon;, and of which so terrific an example has 
(K) lately and so unhappily occurred, os the public 
papers have recorded. 

THE THERMOMETER. 

Few instruments are*more generally useful than the 
one which forms the subject of the following article : 
to it ^e are indebted for every accurate idea relative 
to temperature. I shall not enter into any detailed 
accouiit^f the invention of the thermometer, but pro. 
ceed at once fib notice it in its perfect state. To con 
struct a thermometer a uniform capillary tube must 
be selected, having one extremity blown into a bulb 
tlie operator taking such a tube, holds it in the fiame 
of a spirit-lamp, when the air being rarified in con- 
sequence of its expansion, he dexfibrously inserts 
tlic open end in a vessel containing the fluid metal 
mercury ; as the air in the tube cools, it contracts, 
and the mercury rises from the pressure of the at- 
mosphere ; the next process is to boil the metal in 
the tube, by which much of it is expelled, together 
with all the air, and during the ebullition the open 
end must be hermetically sealed. It is convenient 
to leave the tube for some time before we graduate 
it, as it is found that the atmospliere exercising a 
pressure on the sides of the bulb causes a slight vari^- 
* tion in its capacity. In graduating we must first 
obtain certain points to start from ; for which pur- 
pose, plunge the thermometer bulb into boiling water 
(with certain precautions which will be alluded to,) 
and note carefully the point to which the mercury 
rises ; this is called the boiling point. The next step 
is t<» obtain a freezing pointy which is done by 
substituting melting ice for boiling water. These 
fixed points being obtained, nothing remains to be 
done but to form a scale for the instrument ; in this 
country the scale of Fahrenheit is the one generally 
erS^doyed: Fahrenheit’s division is very far from 
being philosophical, and is much inferior to that of 
Celsius (the Centigrade) which is used on the Conti- 
nent ; the zero on the former scale is 32” and the 
space from the freezing to the boiling point is divi- 
ded into 180 degrees, consequently the boiling point 
is :* it is conjectured that Falirenheit obtained 
his zero from a mixture of snow and salt ; it would 
be of great advantage if the Centigrade scale were 
adopti^ in England ; however, any divjision must be 
merely conventional, for we know nothing of the ex- 
tremes of temperature ; as Professor Graham beauti- 
fully expresses iiimself ; the scale of tem])ecature 
may be compared to a chain, extending both upwards 
and downwards beyond our sight ; w^e fix upon a 
particular link, and count upwards and downwards 
from tliat link, and not from the beginning of the 
chain.” 

It may be asked what proofs we have that the 
dilatations of mercury indicate corresponding incre- 
ments of temperature ; the answer to this question 
involves several important facts ; the dilatations and 
contractions of solids by changes of temperature are 
too small to admit of any precision in recognizing 
them ; while on the other hand gases are exactly the 
reverse : liquids being intermediate between these 
two conditions of matter, it is found convenient to 
Use them in the common thermometer, and of all 
liquids none are so well adapted as the metal mer- 
cury for measuring variations of temperature within 

* The Centigrade Bcale li, as the name Implies, divided 
Into 100 degrees. To reduce Centigrade to Fahrenheit, mul- 
tiply by 9, divide by 5, amt add S'j; Tor aB*]60:9::100:.t. 
^aumur’s ihertnomotcr. used in the North of Germany has 
80 degrees, whiuh may be reduced by aa analogous procohs. 


certain limits ; the reasons for this ore as follow . — 
First, the expansions of mercury are proportional, 
and bear an exact relation to the heat which pro- 
duces them, and we may prove this by the following 
simple experiment: — take two parts of water, one at 
60” and the other at 100” ; on mixing them , the mean 
temperature should be 80®, and when we test this by 
the aid of the thermometer we find such to be the 
case: if the mercury rose above 80°, it would indicate 
that it follow6U a progressively increasing rate of ex- 
pansion, and would consequently unfit it for the in- 
strument, the very principle of which depends on the 
^t that the dilatations of mercury are proportional 
to the intensity of the heat which produces them. 
Second, the specific heat of mercury is very small, 
being only 33 compared to water as lOQO, hence it 
has the property of being quickly heated and cooled, 
a circumstance which imparts great sensibility to 
the instrument. Third, the increments of tempera- 
ture are available from— 39°t point at which 

mercury freezes to 600**, when it rises in vapour and 
thus afieats the indications, though it does not boil 
till 662, though at very high temperatures mercury 
does expand at a progressively increasing rate, any 
inconvenience which might arise from this is obvi- 
ated by the circumstance that glass is subject to the 
same law to a similar extent ; so that the relative 
capaefty between the mercury and the glass reniaincul 
unaltered ; the expansion of the one neutralizing the 
expansion of the other. The thin capillary tube is 
a beautifully devised measure, as it permits the 
slightest variation to be noted. 

The most important circumstances to be attended 
to in graduating thermometers are to have the freez- 
ing and boiling points determined with scrupulous 
accuracy ; wliuc aetermining the latter, two circum- 
stances must be attended to ; first, that the baro- 
meter stands at 29*8 iiicbe^, as for every inch of 
variation the boiling point of water varies 1*76 de- 
gree ; and, secondly, that the water be pure, and boil- 
ing in a metallic vessel, for it is found that this fluid 
boils at a higher temperature in glass or earthen vesse.ls 
than it daes in^netallic ones ; — to prove this, take 
some water in a glass flask, which has just ceased 
boiling, if we drop in some iron filings ebullition is 
immediately resumed. The only preca"tion to be 
observed in determining the zero is, tliat tlic icc or 
snow be melting ; for it is a remarkable fact that 
water may be cooled down 20 degrees below the 
freezing point witliout congelation being determined ; 
hence it is that the melting of ice and not^the freez- 
ing of water which takes place invariably at 32". 
Siic^ is the philosophy of the simple but useful 
instrument we have now considered. 1 have de- 
sqpbed rather how a thermometer, mag be made 
than how it ie made ; but anybody following the di« 
rections may construct one, and having once deter- 
mined the fixed points to which 1 have so fully allu- 
ded, nothing is easier than to apply a scale to the 
instrument, which scale may be divided into any 
number of degrees. 

W. PRESTON. 

DIFFERENCE BETWEEN ANIMALS 
AND VEGETABLES. 

When we compare togeOier those animals and vege- 
tables which are considered os occupying the highest 
stations in each kingdom, ms perceive that they 

t —39" ia 7 1" below the freeflnF point of water. Degree* 
..jlow the ascending scale are indicated by the minus sign 
prefixed to them. 
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fliffer from osifh other in ])nrti<*iilHrs so obvious and 
striking) as not to admit of question. The horse, 
uiid the grass upon which it feeds ; the bird, and 
the tree in which it builds its nest, are so essentially 
distinct from each other, that we i)erceive at once 
that they belohg to distinct classes of organic 
iKitiin*. But it is far otherwise when we descend 
to those animals and plants which occupy the 
lowest stations in vitality ; here the functions to be 
jnerfornied are but few, the points of difference 
obscure, and it requires a correct knowledge of the 
laws of organi'/ation, and a careful application of 
that knowledge, to enable us to determine with pre- 
cision where animal life terminates, and vegetable 
existence begins, 'i’he lichen which grows on the 
stone, and <he ffustra attached to the rock, present 
hut little difference to the common observer ; both 
are permanently fixed to the spot on which they 
grow', from the earliest period of their existenw to 
their dissolution ; and in the vegebihle dried by the 
heat of the sun, and in the coralline shrivelled up 
from the absence of nuu^tiire during the ekb of the 
tide, we might sei*k in ^ain for those charat^tcTs 
which would assign the one to the vegetable, and 
the other to the animal kingdom. 

The more important eliaraeter, which nnimrds 
alone possess, is the t'veiiUy of sensation, eqmnm- 
nieah’d to animal matter by a nervous system. 
In verlebrated aniinals a brain and spinal marrow 
form the apjjuratus by which nervous iiifiuence is 
developeil. 

'rims when any objects come in contact with our 
fingeis we are sensible of their presence, and our 
fingers are said to possess sensation; if we com- 
press or cut across the nerve which ])HSses from the 
i»rain to the finger, this faculty of sensation is 
stispcMided or destroyed : the same objects may come 
in contaet with our fingers as before, but no feelings 
arc excited indicating to us its i)resencc. This 
jihenomenon mie^t be familiar, for every one must, 
in lying or sitting, have compressed the nerve of 
the arm or thigh, and occasioneij a temporary 
numbness and lo^s of accurate feeling in ^he limb. 
We pereeiM', then, by our own experience, that the 
jiower of feeling is inseparably connected wdth the 
jin*seiice 4tfrd condition of the nerves ; and that in 
man, and the higher classes of animals, this ner- 
vous infiueiice is transmitted from the brain and 
spinal marrow'. 

In examining the other divisions of the animal 
kingdom,* the ]»resence of a nervous system, more 
or less develojH'd, may be detected : in the animals 
of the higher orders, nervous filaments can be%dis- 
tinetly traced, from their origin to their distribution, 
ill the various parts to which they commuiiic%te 
seiwation. But in proportion as the system of 
ah^urljing, secreting, and circulating vessels be- 
comes less, a corresponding diminution takes place 
ill the nervous fibres, till at length both the vessels 
and nervous filaments elude our finite observation, 
and we arc left to infer from Analogy, that, since 
sensation di'pends on thp presence of the nerves, 
and the smallest animals evidently possess sensation, 
a nervous system exists in the minutest monad of 
animal organization. 

In the largest and most perfect examples of the 
vegetable kingdom, no trfices of nerves arc per- 
ceptible, nor of any substance which can l>e con- 
sidered as at all analogous in structure or function ; 
it is therefore concluded, that as vegetables are 
flcstiliile of nerves, they are likewise wanting in 
that faculty which iu aiiimals we term sensation. 


But the nerves not only bestow' feeling, they also 
confer the power of voluntary motion ; and, if the 
construetion of the organs to which suirh nerves 
])roceed be suitable, they enable the auiim|l to effect 
jirogression, or, in other words, give it the faculty of 
changing its situation from ^ne place to anutlier. 
As we descend in the scale of ereatioii, we find 
many animals destitute of that power, and living on 
the same spot from the commencement to tlie ter- 
mination of their existence ; ami all these animals 
are inhabitants of the waters. * 

Such, then, are the essential chAnu^ers of animal 
existence — an external form gradually developed, 
with an internal organization possessing circulating 
vessels for effi^ctiiig nutrition add support, and 
ca]>nble of attracting and assimilating particles of 
inorganic matter, coiitbined with a nervous system 
comniiiiiicating sensation and voluntary motion ; 
a ('ertuiii term of cxisten<*e being assigned to deter- 
minate forms — in other words, a ])eriod of life and 
death. 

• NOTES ON DAGUERRE'S 
Jl>nOTOGRAPIIY. 

^ (From Edin. Phil. Jonr.) 

Cnict^MSTAXCKs having led to my being included 
ill a small party of English gentlemen who were 
lately invited to visit the studio of M. Daguerre, 
to see the n^sults of his discovery, I had an ojipor- 
tunity of satisfying mystdf, that the pictures pro- 
duct'd by his process have no resemblance lo 
any thing w'hich, as far as 1 know’, has yel been 
produeed in this country ; and that, excepting iu 
the absence of color, they are as perfect images of 
the objects they represent, as are. those wliieli arc 
seen by reflection from a highly jiolisned surfj^r. 
The perfection and fidelity of the pictures are such, 
that, on examining them by inicrosco])ic powi*!', 
details are discaivei'ed which are nut jierceiiuble to 
the naked eye in the original objects,, but which, 
when searched for there by the aid of iqiticul 
instruments, are found in jierfcct act;urdnnce : a 
crack in plaster, a withered leaf lying on napro- 
jecting coniicTC, or an ueeuni illation of dust in a 
hollow moulding of a disiaut building, when they 
exist in the original, arc faithfully copied in these 
wonderful pictures. 

Tlie subjects of most of the numerous specimens 
which 1 saw, were view’s of straets, Iioulevards, 
and buildings, with considerable number of what 
may be termed interiors with still life ; among the 
latter were various groups made up of plaster-casts 
and other works of art. It is difficult to express 
intelligibly a reason for the charm which is felt in 
beholding these picturi^s ; but 1 think it must arise, 
in some measure, from finding that so much of the 
effect which w'e attribute to color, is preserved in 
the ))icture, olthougli it consists only in light and 
shade; these, how’ever, are given W’ith such ac- 
curacy, that, in consequence of different iiiaterials 
reflecting light differently, it is easy to recognise 
those of which the different objects in tlie groups 
are formed. A work in white marble is at once 
distinguished from one in jdasbtr-of-Fiiris by the 
translucency of the edges of the one, and the opacity 
of the other. Among the view's of buildings, the 
following were remarkable : — A set of three jiictures 
of the saipe group of houses, one taken soon after 
sunrise, one at noon, and one in the evening; in 
thcMi the change of aspect jnuduced by the voria- 
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tions in the distribntion of the light, was exemplified 
in H way which art could never attain to. 

One specimen was remarkable, from its showing 
the progress made by light in producing the pic- 
ture. A plate haying been exposed daring thirty 
seconds to the action qf the light and then removed, 
the appearance of the view was that of the earliest 
dawn ^f day; tliere w'as a grey sky, and a few 
corners of buildings, and other objects, beginning 
to oe visible through the deep black in which al.' 
the rest the picture was involved. 

The absence of figures from the streets, and the 
perfect way in which the stones of the causeway 
and the foot-pavements are rendered, is, at first 
sight, rather pi&zling, though a little reflection 
satisfies one that passing objects dg not remain 
long enough to make any )ierceptible impression, 

* and that (interfering only for a moment with the 
light reflected from the road) they do not prevent 
a nearly accurate picture of it being produced. 

Vacillating objects make indistinct pictures, e. g, 
a person getting his boot cleaned by a decrotteur 
gave a good picture, except that having mqyed his 
head in speaking to the shoe-black, liis hat was 
out of slinpe, and the decrotteur*s aright arm and 
brush were represented by a half-tinted blot, through 
which the foot of the gentleman was partially visible. 

* There can be no doubt that, when M. Daguerre’s 
pnicess is known to the public, it will be imme- 
diately applied to numberless useful purposes, as, 
by means of it, accurate views of architecture, ma- 
chinery, fkc., may be taken, which, being transferred 
to copper or to stone, may be disseminated at a 
chcaj) rate ; and useful books on many subjects may 
be got up w’ith copious illustrations, which are now 
too costly to be attainable : even the fine arts will 
gain, for the (‘yes accustomed to the accuracy of 
Dii/gierrotype ])ictures, will no longer be satisfied 
with bad drawing, however sjilcndidly it may be 
colored. In one department it will give valuable 
facility. Anatomical and surgical drawings, so dif- 
ficult to make with the fidelity which it is (lesirablc 
they should ])ossess, will then be easily produced, 
by a little skill and practice in tlie disposition of tlie 
bubjeots and of the lights. 

It is a curious circumstance that, at the same time 
M. Daguerre has made this beautiful and useful dis- 
covery in the art of delineation, ano^er Parisian 
artist has discovered a process by which he makes 
solid casts in plater of small animals or other ob- 
jects, without seams or repairs, and without destroy- 
ing the model. I am in possession of several s])eci- 
mens of his work, among which arc casts of the 
hand of an infant of six months, so delicately execu- 
ted, that the skin shows evident marks of being 
effected by some slight eruptive disease. * 

John Roiiison. 


METEOROLOGY OF THE ANCIENTS. 

BY TIIK SENIOR SECRETARY TO THE METEORO- 
LOGICAL SOCIETY. 

(Remmed fi'om page 38 .^ 

I HAVE shown in a very brief manner that the 
ancients had their enthusiastic cultivators of me- 
teorology, chiefly with regard to foretelling the 
weather, without however effecting any material 
jirogrcss in a scientific point of view ; Indeed, it 
may be doubted whether we know more of meteo- 


rology now than was known in the days of Kepler. 
It is indeed a melancholy fact, that, while astro- 
nomy, chemistry, and other sciences made rapid 
progress, meteorology alone remained stationary, 
a fact which it seems difficult to account for, ex-' 
cept that the true principle of atmospheric change 
was but Tittle understood — the absence of data — 
the want of instruments — and the love of dealing 
rather in the marvellous, than in scientific research ; 
and although of late years innumerable facts have 
been observed, exceedingly ingenious instruments* 
have been invented to enable observers to record 
those observed facts with precision, yet it is but 
too apparent that we are now as far from being 
enabled to foresee the coming storm, the devas- 
tating hurricane, or the destructive #arthquake, 
even for a few days, as were the ancient philoso- 
phers of Greece and Rome : nor shall we he sur- 
prised at this ignorance of this most important 
branch of physical science, if we take a glance at 
only a few of the facts upon which 'their entire 
knowledgt of the weather rested. 

Their researches have been as various as the 
departments of science which liave contributed to 
increase their growing stock of information. The 
airy mist that floats aloft, or hangs upon the 
mountain's brow — the ponderous cloud which rolls 
slowly along in majestic sublimity — the rosy-colored 
morning — the purple evening sky — the pale and 
dimly-shining ** Gucen of Night," half obscured 
by thickening vapours, nr increasing fogs — the 
“ God of Day," with his fiery disk, all speak a clear 
and intelligible language to the attentive obscrv(ir. 
The wild i^abitants of the forest — the domesticated 
animal — the feathery songsters, “ tenants of the sky" 
—-the hoarse and clamorous croakings of the frog — 
the loud scream of the flitting bat, as it early seeks 
its hiding place— the solemn moaning and tlie ri‘st- 
less heaving of old ocean's floods, and the gambols 
of the finny tribes that people the secret cavi rns of 
the deep, each, in a manner ]u‘culiarly its own, fore- 
tells the coming change. Man himself, *‘]iroud 
lord of the crealion," also exhibits feelings of uiu 
easiness, especially during a period of indisposition, 
and not unfrequeiitly in health, during certain states 
of the atmosphere, from which we natrrylly sup. 
pose that all animals must be influenced in a similar 
manner, by the regularity with which the animal 
functions fulfil their destim'd purpose, being uncon- 
trolled by intellectual agency. Animals manifest 
very clearly the results of atmospheric variation, by 
a corresjionding deviation from their accustomed 
liabit>. Our knowledge at present is very imperfect 
respecting the connection betw(*cii atmospheric 
chgnges, and their eflects on organized bodies; 
yet the deviations of many animals from their 
usual habits have attracted the attention of man- 
kind for ages, and furnished observers with data that 
are now deserving of particular inquiry. The 
following \\ill exhibit a few of the most prominent 
and popular of the ancient superstitions which had 
their origin in meteorological phenomena; and, first, 
those that relate to the colors of the sky and the 
leaveiily bodies, the formation of clouds, &c. 
Colors of various kinds in the sky and clouds, es- 
pecially at sun-set, are generally tokens of approach- 
ng phenomena. Much red forebodes wind and 
rain, particularly in the morning ; while in evening 
It sometimes indicates a fine diiy, particularly if the 
morning be grey. We have two old proverbs on 
.his phenomenon, both of which originate from the 
same source : viz. 
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** An evening red, and a morning grey. 

Are luro signs of a fine day," 

•' Be the evening grey, and the morning red. 

Put on your hat. or you'll wet your head.’* 

AuJy again, the following from the Italians : — 

” Ser& rose e nigro mattino, 

Allegra II pellerino." 

A greenish color in the sky near the horizon 
ofleii denotes a continuance of wet weather, while 
^ the various tints of purple denote a continuance 
^ of fine weather. Th^ appearances may be ac- 
counted for from the moist or dry state of the at- 
mosphere, as affecting the rays of the sun, or light 
in passing through different media — the red ray 
being more refrangible than any other becomes 
particularly refimcted in a dry atmosphere. The grey 
morning is produced by a number of lofty patches 
of cirro-cumulus cloudis, a species of cloud con- 
sidered by meteorologists a favorable indication, and 
hence, among the rules for judging of the weather by 
clouds, we find in many old almanacs this couplet : — 

** ir woolly fleecos strew the heavenly way. 

Be sure no rain disturb the summer day." 

The absence of vapour on the tops of high 
mountains is generally considered a favorable 
omen ; while the contrary is looked ‘ upon as a cer- 
tain indication of rain. The Table Monntiiir at the 
Cape of Good Hope affords, probably, the bei»t illus- 
tration of this pre&ction of any portion of the globe. 
When clouds hang upon its summit, which sailors 
term ** the spreading of its table-cloth,’* they gene- 
rally precede those frequent storms whi<ih render 
the navigation of the Cape Coast both dangerous 
and difficult. 


EFFECT OF GALVANISM ON MUSCULAR 
ACTION. 

Coleman, a mulatto, who murdered his wife, was 
executed at New York on Feb. 15^ 18^. After 
the body had hung for about a quarter ot an hour 
it was cut down. Mr. Chilton, and several other 
scientific men, then operated in the following way on 
the corp^. The instrument used in these experi- 
ments was a newly invented-one, called a Galvanic 
Multiplier ; the whole amount of zinc surface ex- 
posed to the acid was about one foot, and yet tlie 
shock produced is equal, if not greater, thou that of 
a battery of 100 inch plates. 

lint Baperiment . — ^The lungs were filled with 
oxygen gas. The phrenic nerve and eighth ^pair 
were dissected in the neck ; a metallic piece, having 
a number of points on it, was placed over the ribs, 
the points being inserted through the skin. The 
moment the lungs were filled with the gas, the gal- 
vanic current was passed from the nerves at the 
neck to the diaphragm. The object was to bring 
about respiration. The effect produced was violent 
contraction of all the muscles, the chest heaved, 
but no air appeared to enter the lungs, the head 
and neck were thrown on one side by the spasm 
produced. 

iffecofid. — The metallic piece was removed from 
the abdomen, and an incision was made through 
the cartilage of the seventhsrib, one pole of the in- 
strument was placed Ijp the opening, so as to touch 
the diaphragm ; the other was placed on the neck. 
The effect produced was similar to the first. 

The ppsterior tibial nerve at the heel 


was exposed ; one pole applied to tliis the other to 
the neck. Effect — the muscle of the leg was thrown 
into action, with convulsive movements of the btuly. 

Fourth , — One pole was held at the tibian nerve 
— the mouth was then opened, and the dthcr pole 
put into it. The moment touched the tongue 
the teeth became firmly clenched, and held so hard 
on to the wire as to require considerable force to 
extricate it. This was repeated several times. ^ 

F\fth , — The next experiment was to try the 
effect produced by merely applying the pcfies of the 
instrument to the surfiice of the bbdy, previously 
wetting its parts with a saline solution, to render 
the contact more perfect. The effects on the body 
appeared quite as great as when* the large nerves 
were touched^ The poles of the aj)paratus were 
placed in the above manner, one to the leg, the 
other to different parts of the face. The facial 
muscles were alternately thrown into action as the 
different nerves of the face were touched. The 
effect of this was terrific in the extreme. Every 
muscle of the grim murderer’s countenance was 
thrown into the most horrible contortions: rage, 
horror, anguish and despair — the most rapid smiles 
— the most hitleous expressions of contempt and 
hatred by turns were depicted on his countenance, 
and gave a fearful wildness to his face, which far 
surpassed even the most vivid imagination from 
Fuseli’s bruin, or Kean’s scenic display, that we 
ever witnessed. Several of the audience were ex- 
cessively appalled ; some left in double quick time, 
and many confessed, that if they hud staid, they 
certainly should have fainted. At one part of the 
operations, when the murderer raised his right arm 
and passed it in different directions, we saw the 
checks of several stout-hearted fellows blanched 
with fear : and one, whose name wc do not wish to 
mention, actually whispered, “ Sure, he has comp to 
life.” Above an hour was sjient in the experiments, 
and then the prison was cleared, and the body 
removed under tlie directions of the sugeons. 

Annah of Electricity, 

INSECTS. 

Insects arc distinguished from other animals by 
the wonderful changes that all, except those of the 
seventh class, (aptera, or insects without wings, as 
spiders, crabs, scorpions, fleas, Ac.) pass through. 

Ancient writers were nut acquainted with tlic 
transformation of insects, as appears very plainly 
by the erroneous suppositions generally entertained; 
neither was the mystery entirely explained till the 
latter end of the eighteenth century, when Malpighi 
and Swammerdam made observations and experi- 
ments on insects, under every appearance, and by 
dissecting them jnst preceding their changes, were 
enabled to prove, that the moth and butterfly grow 
and strengthen themselves, and that their members 
and formed and unfolded, under the figure of the 
insect we call caterpillar. 

The succession of its transformations are, the 
larva or caterpillar hatched from the egg. From 
the larva it passes into the pupa, or chrysalis state. 
From the pupa or chrysalis, into the imago or fly 
state. 

The Egge , — ^These vary in number and figure in 
different species : some are round, others oval ; some 
jre cylindrical, and others nearly square ; the shells 
of some are hard and smooth, while others are soft 
and flexible. 
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They are found of almost every shade of color, 
and are always disposed in those situations where 
the younj^ brood may find a convenient supply oi 
proper food. Sr me insects deposit their eggs on 
the oak-leaft producing there the red gall ; others 
clause a similar sppearance on the poplar ; the red 
of pn)tuberances on the willow, and the termination 
the juniper branches, are produced by like means. 
The leaves of some plants are drawn into a globular 
head by the eggs of an insect lodged in them, and 
many ciyrious circumstances relative to this eco- 
nomy might bg noticed if the nature of our nlan 
would permit. 

The phrygonea, libcllula gnat, ephemera. See. hover 
all day over the .water to deposit their eggs, which 
are hatrhed in the water, and remain there all the 
time they are in the larva form. aMany moths 
cover their eggs with a thick bed of hair which they 
gather from their bodies, and others cover them 
witii a glutinous composition, which, when dry, 
protects them from damp, rain, and cold. The 
wolf-spider carefully preserves its eggs in a silk bag, 
which it carries on its back, and by some moths 
they are glued with great symmetry round the 
hiiiailer branches of trees, or are secreted beneath 
till! hark, and frequently in the crevfces of walls. 

Ctitorpillar , — All caterpillars are hatched 
• from the egg, and when they first proceed from It 
arc small and feeble, but their strength increases in 
proportion with their size. A distinguishing cha- 
racter of the (caterpillar of a lepidopterous insect 
is not having less than eight, or more than sixteen 
feet. 

The (caterpillar, whose life is one continued suc- 
cession of changes, moults its skin several times 
befonc it attains its full growth ; those changes are 
the more singular ns it is not simply the skin which 
i> east oil'; hut with the exuviic we find the skull, 
the^aws, and all the exterior parts, both scaly and 
meiiihranaceous, ^hich (compose the Ups, antenme, 
palpi, and even those crustaccoun pu'(ces within the 
liead, whi(ch serve as a fixed basis to a number of 
inuscchcs, \c. 

Tlic new orgiins arc under the old ones, as in a 
sheath, so that the caterpillar etfects its change by 
witluA-awing from the old skin when it finds it 
inadequate to its bulk. 

ThoB(c caterpillars that live in society, and nave a 
nest, retire there to cast their exuviae, fixing the 
hooks of their feet firmly in the web during the 
operation. Some of the solitary species spin at 
this time a slender web, to which they affix tliem- 
sclves. A day or two before the critical moment 
for its moulting, the insect ceases to eat, and loses 
its usual activity, the colors gradually become 
weaker, •and the caterpillar more feeble, the skin 
hardens and withers, the creature lifts up its hAck, 
stretches itself to the utmost extent, sometimes 
elevates its head, moving it a little from one side to 
another, and smldenly letting it fall again ; near the 
change, the second and third rings are seen to swell 
considerably; and by repeated exertions slit is 
made on the ba(‘k, generally beginning on the 
second or third ring : through this division the new 
skin may be just perceived by the brightness of its 
colors ; the creature presses through like a wedge, 
and thereby separates the skin from the first to the 
fourth ring, which sufficiently enlarges the aperture 
to admit the caterpillar through. 

The caterpillar commonly fasts a whole day each 
time after repeating this operation : some cater- 
pillars, ill changing their skins, from smooth become 


covered with hair ; while others, that were covered 
with hair, have their last skins smooth. 

Tlie food of caterpillars ds chiefiy or entirely of 
the vegetable kind. The larvae of beetles live under 
the surface of the earth, and prey upon smaller 
insects, on the roots and tender fibrils of plants, or 
on filthy matter in general; indeed, in the last 
state, beetles are most commonly found in putrid 
fl^sh, or in the excrements of animals. 

When the caterpillar has attained its full size, 
and all the parts of the future moth, or butterfly^ 
are sufficiently formed beneath the skin, it prepares 
to change into the chrysalis or pupa state; some 
spin webs, or cones, in which they enclose them- 
selves; others desetmd into the earth and conceal 
themselves in little cells which they fbrm in the 
light loose mould ; some are suspended hy a 
girdle which passes round the body, and is fastened 
to the small twigs of trees; and caterpillars of 
butterflies connect themselves by their posterior 
extremity to the stalks or leaves of plants with 
their head downwards. 

The' lehgth of time insects live in the state of 
caterpillars is always the same in each individual 
species, yet very few species precisely agree in the 
same period for their changes ; some live two or 
three years, others only a few months, or even 
weeks,, before they pass to the pupa or chrysalis 
state. 

Preparatory to the change, the caterpillar ceases 
to take any of its food, empties itself of all the 
excrementitious matter that is contained in the 
intestines, voiding at the same time the membrane 
which served as a lining to these, and the stomach ; 
and perseveres in a state of inactivity for several 

/s. At length, by a process similar to its former 
moulting, the outer skin, or slough, is cast off, and 
the creature thus divested of its last skin is what 
we call the chrysalis. 

PupUy Chrysalis^ or Aurelia . — The words aurelia 
or chrysalis are equally used to express that inactive 
state which ensues after the caterpillar has changed, 
for the great ;^rpose of preparing for the imago, 
or transffirmation to the fly. Aurelia, is derived 
from the I^tin aurum, and chrysalis from the 
Greek,' and are both intended to signify a creature 
formed of gold ; this however is giving a general 
title, from a very partial circumstance, as tlie color 
of a considerable number is black, or dark brown, 
while the resplendence of gold is only seen on the 
chrysalides of a few species of the papilio, or but- 
terfly. The term chrysalis should therfore be used 
to signify only those of the butterfly kind, and pupa 
for fhe phalenie, or moths, as well as those of 
itawk moths. 

dThat very intelligent naturalist M. de Reaumur, 
xplains the causa of this brilliant appearance ; it 
^irocecds • from two skins, the upper one a beautiful 
brown, which covers a highly-polished smooth white 
skin : the light reflected from the laat, in passing 
Jirougb the uppermost, communicates this bright 
golden yellow, in tlie same manner as this color is 
tfteii given to leather, so that the whole apfieurs 
gilded, although no gold enters into that tincture. 

The exterior part of the pupa is at first excecd- 
iigly tender, soft, and partly transparent, being 
lovered with a thick viscous fluid, but which drying 
brms a new covering fo| the animal. 

The time each insect remains in this state is very 
•osily ascertained by those w\io onee breed them, 
lS they always remain the same space of lime, imless 
■ irwurded or retarded by heat or cold, but in diflereiit 
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■pecies they Tary considerably; for example, th' 
papilio atalanta(red admirable) remained only twenty- 
one days in chrysalis, from the 12th of July to the 
3rd of. August, but the phalsena oo (heart moth) 
remained from the beginning of October till May 
following ; and many species remain a very consi- 
derable time longer than this. 

When the insect has acquired a degree of solidity 
and strength, it endeavours to free itself from Oic 
case in which it is confined ; and as it adheres to 
a very few parts of the body, it does not require 
any great, exertion to split the membrane which 
covers it ; a small degree of motion, or a little in- 
flation of the body is sufficient for the purpose ; 
these motidns reiterated a few times, enlarge the 
opening and afford more convenience for the insect’s 
escape : this opening is always formed a little above 
the trunk, between the wings, and a small piece 
which covers the head. Those species which spin 
a cone, gnaw or pierce an aperture large enough for 
their emancipation. 

The moth, immediately after emerging from its 
case, is moist, with the wings very small, thick, and 
crumpled ; but they rapidly expand under the eye 
of the observer, and in a few minutes have attained 
their full sixe ; the moisture evaporates, the spots 
on the wings, which at first appeared confhsed, be- 
come distirfet, and the fibres, which were ^before 
flexible, become stiff and hard as bones. 

When the wings are unfolded, the antennae in 
motion, the tongue coiled up, the moth sufficiently 
dried, and its different members strengthened, it is 
prepared for flight. Hie excrementitious discharge 
which is voided by most insects at this time, M. de 
Reaumur thinks is the last they eject daring their lives. 

{Resumed on page 131.) 


MISCELLANIES. 

To make Artificial Coral for Grottos , — ^To two 
drachms of fine vermillion add one ounce of clear 
resin, and melt them together. Having the 
branches or twigs peeled and dried, paint them over 
with this mixture while hot. (The sprays' from an 
old black-thorn are best adapted for the purpose, 
when an irregular branch is required, while the 
young sho./i8 of the elm tree are altogether as regu- 
lar. White-thorn and holly-boughs are very natu- 
ral in shape.) The twigs being painted, hold them 
over a gentle Are, turning them round till they 
are perfectly covered and smooth. You may make 
white coral with white lead, and black with lamp 
black mixed with the resin, or sealing wax will do 
for either. 

Iodine discovered in various Marine Productions, 
Soon after the discovery of iodine, Messrs. Gaultisr 
de Claubry and Colin pointed out starch as the most 
sensible of the re-agents that manifest its existence. 
It is in fact sufficient ,to pour an aqueous solution 
of this vegetable substance into the liquid supposed 
to contain iodine, to produce irntpediately a blue 
ralor, which arises from the formation of an iodine 
of starch. M. de Ballard, after improving the 
iiieans of operating with this re-agent, announces 
his having discovered iodine in bodies which were 
not hitherto known to possess it ; for example, in 
various marine mollusca, both naked and testaceous, | 
such as the animals of thet*genera Doris, Venus , \ 
OstreOf dec., several f’olyparia and marine vege- | 
tables, Gorgoniait Zostera marina, &c., and, in 
particular, in the brine of salt-works fed by the 
Mediterranean. The very small quantity of iodine ; 


found in the water of the sea has prevented his de- 
termining in what state it exists, but there is reasofl 
to suppose that it is in the state of hyiiriodate, 

V&raiion qf Railways , — Captain Denham has 
ascertained, that the vibrating effects of. a passing 
laden railway train in the open air extended late- 
rally on the same level 1,116 feet, (the substratum 
of the positions being the same,) whilst the vibration 
was quite exhausted at 100 feet when tested verti- 
cally from a tunnel. 

The tunnel was through a stratum of sandstone- 
rock : the rails laid in the open air^ on a substra- 
turn of 12 feet of marsh over sandstone ruck. The 
method of testing was by mercury reflecting objects 
to a sextant. . 

Composition qf the Atmosphere, — M. A. Cheval- 
lier states, that : 

1st. In general, the air of Paris and of many 
other places contains ammonia and organic matters 
in solution. 

2nd. If the water deposited from air (dew) by 
cooling be examined, it is found to contain ammo- 
nia and organic matters. 

3rd. > The quantity of ammonia contained in the 
air is often pretty considerable. 

4th. The presence of ammonia iseasily explained, 
because this gas is produced under many circuni- 
s&nces. 

5th. The composition of atmospheric air may 
vary in certain localities, from a great number of 
particular circumstances, as the nature of the com- 
bustible employed in great masses, the deconiposi- 
tion of animal and vegetable matters, Ac. Ac. 1'he 
air of London contains sulphurous acid, that of the 
sewers of Paris contains acetate and hydrosulplin- 
ret of ammonia ; air taken near the bassins de Mont- 
faa 9 on contains ammonia and its hydrosulphuret. 

Spontaneous Plants , — Few things are more ex- 
traordinary than the unusual appearance and de* e- 
lopement of certain plants in certai|i circumstances. 
Thus, after the great fire of London in lOGG, the 
entire surface of the destroyed city was coveretl with 
such a vast profusion of a species of a cruc'iferous 
plant, the Sisymbrium irio of Linneus, that it w'us 
calculated that the whole of the rest of Eurojie 
could not contain so many plants of it. It is aLso 
known, that if a spring of salt water makes its a))- 
pearance in a spot, even a great distance from the 
sea, the neighbourhood is soon covered with plants 
peculiar to a maritime locality, which plants pre- 
vious to this occurrence, were entire strangers to 
the country. Again, when a lake happens to dry 
up, the surface is immediately usurped by a vege- 
tation which is entirely peculiar, and quite different 
from that which flourished on its former banks. 
When certain marshes of Zealand were drained, the 
Carbsp cyperiodes was observed in abundance, and 
it is known this is not at all a Danish plant, but pe- 
culiar to the north of Germany.— In a work upon 
the useful Mosses by M. de Brebisson, which has 
been announced for some time, this botanist states 
that a pond in the neighbourhood of Falain having 
been rendered dry during many weeks in the height 
of summer, the mud, in drying, was immediately 
and entirely covered, to the extent of many square 
yards, by a minute, compact, green turf, formed of 
an imperceptible moss, the Phaseum axillare^ the 
stalks of which were so close to each other, that 
upon a square inch of tins new soil, might be 
counted more than five thousand individuals of this 
minute plant, which had never previously been ob 
served in the country. 
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WATERSrOUTS, THEIR CAUSE AND 
APPEARANCE. 

Of the different atmospheric phenomena, none are 
more curious than waterspouts. 

That which renth rs the waterspout so remarkable 
is the circumstance of a double cone being formed 
when the j)henomena is complete, one cone pointing 
’doniiwards from a cloud, whilst another points up- 
wards from the sea. The thin semi-transparent 
'Columns which stalk, as it were, on the surface of 
the ocean in calm weather, though no cloud is to 
be seen above them, as well as the small agitated 
circles, which are only seen by their marl^g the 
smooth surface of the sea in their gyrations, may 
probably have the same origin as the waterspout. 
One of the^e circles, which a]}peared too insignifi- 
cant to do harm, after jierforming many gyrations 
near a ship commanded by Captain Marquis, on the 
coast of Malabar, suddenly approached her, as she 
lay becalmed, with her sails loose, and passing across 
her bow's, carried off her flying jib and jib-boom 
into the air, higher than the luast-headi I have 
myself w'itiiessed these semi-transparent eohiiuns, 
within the tropics, w'ithout being able t(» decide 
which w’ay they turned round ; and the s])irdl form 
in which the}^ are said to rcAolve may be the reason ; 
for it is very difficult to pronounce which *way a 
screw revolves when turning raj)idly. The figure 
being double, and the cones pointing in opposite 
directions, it should be observed whether the cloud 
above the spout also revolves, and if the gyrations 
of the upper portion of the phenomenon be in the 
same, or in the contrary direction to those at the 
surface «)f the sea. 

Notwithstanding diligent inquiry of a great many 
persons who witnessed waterspouts at sea, I have 
only been able to obtain one account in which the 
gyrations of the wind are satisfactorily explained ; 
and in this instance it proved to be on the surface 
of the sea, turning in the contrary direction to the 
apparent law in great storms, in south latitude, 
liie instance alluded to is the waterrpout described 
by Captain Beechey, in the published accoTint of his 
voyage in the Pacific, when he commanded the 
Blossom. That account says, — 

** While we were off Clermont Tonnerre, we had 
a narrow escape from a waterspout of more than or- 
dinary size. It approached us amidst heavy rain, 
thunder, and lightnirig, and was not seen u^itil it 
was very near to the ship. As soon os w'e were 
within its influence, a gpist of wind obliged us to 
take in every sail, and the topsails, which could not 
be furled in time, were in danger of splitting. ' The 
wind blew with great violence, momentarily changing 
its direction, as if it were sweeping round in short 
spirals ; the rain which fell in torrents was also 
precipitated in curves, with short intervals of cessa- 
tion. Amidst this thick shower, the waterspout 
was discovered, extending in a tapering form, horn 
a dense stratum of cloud to within thirty feet of the 
water, where it was hid by the foam of the sea, 
being whirled upwards by a tremendous gyration. 

It elumged its direction after it was first seen, and 
threatened to pass over the ship ; but being diverted 
from its course by a heavy gust of wind it gradually 
receded. 

•* A ball of fire was observed to be precipitated 
into the sea, and one nf the boats, which was away 
from the ship, was so surrounded by lightning, that 
Lieut. Belcher thought it advisable to get rid of the 
anchor by hanging it some fathoms under water, . 


and to cover the seamen’s jnn.skels. From the 
accounts of this officer and Mr. Smyth, wlio were 
at a distance from the ship, the column of tin* water- 
spout first descended in a s])ir;il form, until it met 
the ascending column a short distance frovT.' the sea ; 
a second and third were afterwards ibriiied, ^hich 
subsequently united in one large column, and this 
again separated into three sniall spirals, and then 
dispersed. It is not impossible that the bighly- 
rarified air, confined by the woods rucircliug tin; 
Lagoon Islands, may contribute to the forpiatioii of 
these phenomena. ^ 

** ITie day on which this occurred,” eontinues 
Capt. Becchey, “had been very sultry, and in the 
afternoon a long arch of heavy curayli and njrulii rose 
slowly above the southern horizon : v bile watching 
its movement^ a waterspout began to form at a spot 
on the underside of the arch, that was darker tlmn 
the rest of the line. A thin cone (No. 1) first 
appeared, which gradually became elongated, and 
was shortly joined with sevt.ral others, which went 
oil increasing in length and bulk until the columns 
had reached about half down to the horizon. They 
here united and formed one immense dark -colored 
tube. The sea beneath had been billierto undis- 
turbed ; but vfiien the columns united, it became 
perceptibly agitated, and almost iinnicdiatcly be- 
c&me whirled in the air with a rapid gyration, and . 
formed a vast basin, from the centre of which the 
gradually-lengt^oing column seemed to drink fresh 
supplies of waAr. (No. 2.) The column had ex- 
tended about two-thirds of the way towards the sea, 
and nearly connected itself with the basin, when a 
heavy shower of rain tell from the right of the arch, 
a short distance from the spoilt, and shortly after 
another fell from the opjiosite side. This discharge 
appeared to have an effect U])on the waterspout, 
which now began to retire. The sea, on the con- 
trary, was per(;eptibly more agitated, and for se\:'’ral 
minutes the basin contimu'd to*inerease in size, 
although the column was considc^rnbly diminished. 
In a few minutes more the column had entirely dis- 
appeared ; the sea, however, siill cM)iitinued agifatt'd, 
and did not subside for three minutc.s after all dis- 
turbing causes from above had vanished. 

“This phenomena was unaccompanied by thunder 
or lightning, although the .showers of rain which fell 
80 suddenly, seemed to be occasioned by some such 
disturbance. 

“The waterspouts were seen in 20® N., and 22“ 
W .” — Abridged from Reid's “ Law of Storms” 

ALKALOIDS. 

VEGETABLF. AI.KaLIS AND BASES. 

Thc discovery of these substances may be dated 
from 1817, It was made by Serteurner, but it re- 
mained unnoticed or doubted for ten years, till the 
Institute of France thought proper to pay attention 
to it. From that time chemists became eager to 
discover the alkalis of all the plants possessed of 
any remarkable properties; and substances whose 
names end in ine were multiplied as profusely, and 
on as slight grounds, as the vegetable acids. 

The same mode of preparation is employed for 
them all. A watery solution of tlic vegetable matter 
is evaporated ; the base is precipitated by an alkali, 
that is by boiling it with magnesia ; and the vegeta- 
ile alkaloid is dissolved by jmre boiling alcohol, and 
obtained on cooling, or by distillation. The foreign 
matters wnich the precipitate may have carried fdong 
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with it are removed either by a diluted solution of j -Extracted hy Pelletier and Caventou 

{lotasli, or by boiling with a weak acid and animal from the bark of the Strychtws A'iap Vomica^ and 

charcoal, after which the alkaloid is again precipita> not as had been thought, from the B*'U(rea Anti- 

ted by the addition of an alkali. dyHentericaj from which its name is taken. It is 

Thest! substances are little soluble in water with soluble in 8.50 times its weight of cold water and 

the exception of Qkirarim and Nicotine. Most of in 500 of boiling water, in pure, alcohol, an«l even 

them restore the cotor of turnsole reddened by an in spirit of wine sp. gr. .839. It is soluble also to 

anil and turn the syntp of violets green. TTieir a small degree -in the volatile oil.s, but insoluble 

tasttfia, in general, bitter; and they give this bitter- in ether and the'hxcd oils. It receives a red or 

ness to water, even when it scarcely dissolves an yellow color from nitric acid, whicdi is changed by 

a)i])re(^ble quantity of them. They unite with chloride of tin into a tine violet. Strychnine always 

acids, and firm salts which arc much more soluble contains a small portion of brucine. 


than their bases ; but their capacity of saluration'is 
very small. The greater part of them, as well as 
the salts w'hiclvthcy form, are capable of crystallizing; 
but .some of them, when dried, form only gummy 
masses. Chemists regard these Products as the 
a<;tivc principles of vegetables, and consequently as 
natural products of vegetation. 

The principal alkaloids are, Morphine, Narcotine, 
Strychnine, Brucine, Quinine, and Cinchonine, 
Veratrine, .uid Emetine. 

Morphine. —Discovered by Serteurner in Opium. 
This substance is nearly insoluble in cdld water, 
though it gives it a bitter taste. It is soluble in 
100 times its weight of bailing witer, and precipi- 
tates from this solution as it cools, in the form of 
small brilliant colorless crystals. • Its solution re- 
stores the color of turnsole reddened by an acid, 
and changes the yellow of turmeric to brown. It 
is soluble in 40 times its weight of pure alcohol 
when cold, and in thirty times its weight of boiling 
alcohol. It is soluble also in the Axed and volatile 
oils and in solution of potash and soda, and to a small 
degree in ammonia. It is soluble in ether. Ilydro- 
(•hlorate of protoxide of tin precipitates it of a dirty- 
brown color. Concentrated nitric acid gives it, aa 
well as its salts, a fine red color, which afterwards 
Incomes yellow. The neutnd salts of iron give 
a blue color to it and its salts, which disappears 
hy the action of heat, or of alcohol, acetic ether, 
or an acid, and is revived on the addition of 
an alkali. According to Pelletier and Dumas, 
100 of this alkaloid saturate 14.84 of sulphuric 
arid, and, according to Liebig, 75.38 saturate 
10.T13. 

Narcotine.— This substance is not alkaline, and it 
ratlier dissolves in the acids than combines with 
them. It is destitute of taste, insoluble in cold 
water, soluble in 400 times its weight of boiling 
water, in 100 of cold alcohol, and in 24 of boiling 
alcohol, in cold ether, and still more so in hot ether, 
and in the fixed and volatile oils. It does not act 
on the stilts of iron. Concentrated nitric acid 
r;olors narcotine of a pale yellow. It is se])arHted 
from moqiliine by ether, which does not attack the 
latter. * 

Slrychnine. — Extracted in 1818 by Pelletier and 
Caventou from plants of the genus Strychnos, and 
especially from the Nwp Vomica. It crystallizes by 
spontaneous evaporation from its alcoholic solution 
in small white quadrilateral prisms terminated by 
pyramids. It is alkaline, bitter with a metallic 
after- taste, does not melt or volatilize by heat, but 
is decomposed between 593® and 600°. It is so- 
luble in 2500 times its weight of boiling water, and 
in 0667 of cold water. It is insoluble in ether and 
pure alcohol but soluble in the volatile oils and to 
a small degree in the fixed oils as well os in boiling 
alcohul of sp. gr. .835. It is decomposed by the 
action of melted sulphur, giving out bydro-sulphu- 
ric acid. 


Quinine and Cinchonine. — Cinchonine was dis- • 
•covered almost at the same time by Duncan, Gomez, 
Lambert, and Pfaff in the bark of the fiinchona. 
Pelletier and Caventou established its alkaline na- 
ture, and in the course of their researches on it 
discovered quinine. The latter is obtained either 
in masses or powder, while the other is crystalline. 
Quinine is soluble in 200 times its. weight of boiling 
water, but cinchonine requires 2500 times its weight. 

It is soluble, to a considerable extent, in boiling 
alcohoC though less so than quinine. The latter is 
soluble, to a considerable extent in ether, which is 
scarcely capable of dissolving the former. Cinchon- 
ine is decomposed and partly volatilized by heat 
without melting. They both form soLubib salts witfi 
the anineral acids and without acetic acid, and in- 
soluble salts with other acids. The sulphate of 
quinine is much less soluble than that of cinchonine. 
Quinine is separated from cinchonine by means of 
ether or sulphuric acid, or by boiling water. Cin- 
chonine is extracted principally from the pale bark. 
Both of them are alkaline. 

Ve^'airine. — This substance was discovered at 
the same time by Meisner, and by Pelletier and 
Caventou, in the seeds of the Veratrum Sabadilla 
and in the loot of the Colchicum Autumnale. It is 
uncry stallizable, alkaline, and possesses a sharp 
burning taste without any bitterness, but no smell, 
though strongly sternutatory. It melts at 122°. It 
is almost insoluble in cidd water, but soluble in 1000 
times its vv eight of boiling* water. It is very soluble 
in idcoTiolund in oil of turi/cnline by the aid of heat, • 
but insoluble in jiure ether. 

Discovered by IVlletier in the root of 
the Cephaelis Ipecacuanha. It is of a fawn color, 
and alkaline. It has a weak bitter taste and no 
smell. It is diftienitly soluble in cold wider, but 
more so in hot water. It melts easil} honiewliat 
below 122®. It is very soluble in alcohol, but 
almost insoluble in ether and the oil.". Its sails 
arc as well as itself nncrys/rlliznbfe. The infusion 
of galls throws it down from its ^ollItiun in the form 
of a white prei*ipilate. 

• It w'ould cM’ced the limits of this w'ork to give 
a detailed descrijd ion of all the. ju'oxiinate alkaloid 
principles wliicli have eneiiiubend science within 
the last few years. VVe shall content' ourselves with 
naming Curaritte, extiiictid by iioussingimlt and 
Rouliu from tjie Curara or Urali, a substance 
which the Indians of South America use for poison- 
ing their arrows ; Ksenbeckine, found by Buchner 
in the Ksenbeckia Febr\fuga ; Capsicine, found hy 
Wilting in the Ctipsicum Annuvm ; Aconitine oh- 
tained by Peschier from the Acontlum Napellus : 
Conicine extracted by Biaiides from the Cicvla 
vtrosa and Conium%Macnhitftm ; Crotoniiie. e. 
traded by Brandes from, the seed of the Croton 
I'iylnnn ; Bruhie, which Faure announced his 
ha\ing found in the Bujcus Senipervircns ; Eupa» 
iorine, which Uiphini has discovered in tlie Knpa^ 



1-^1 


MAGAZINE OF SiaENCE, 


tnrium Caunahiwim ; Cot'licvie and Populine which 
Ih'acoimot has found ni the bark of the Populue 
lyememt; and, lastly, Salicine, which the same 
chemist and Ijeroiix found in that of the ISalU' Alba^ 
and to which Peschier has directed tlie httentioii of 
physicians as a substitute for quinine. It is ex- 
tracted by precipitating the tannin from a strong 
decoction of the bark by means* of slaked lime, 
after which it is to be filtered and evaporated to the 
consistence of syrup. Alcohol is then to be added, 
aqd, after another filtration, by evaporation and 
c'ooling, a crystallizable alkaloid is obtained, which 
is soluble in cold water, and more so in hot water ; 
soluble also in alcohol, but not in ether nor the oils* 
^:>ulphuric acid gives it a fine red color. It is not 
precipitated by an infusion of galls, gelatine, bisuU 
phate of alumina and potash, tartrate of antimony 
and potash, or acetate of lead. It does not saturate 
lime water. According to Gay-Lussac and Pelouze, 
it is com])osed of 55.491 of carbon, 36..315 of oxy- 
gen, and 8.194 of hydrogen without any nitrogen, 
and accordingly it is not alkaline. 

TRACING PAPERS. 

Thesk are of two kinds — first, such as are trans- 
parent, and intended to copy any delincHtion placed 
beneath them, such as plans, engravings, &c. tThe 
other kind is opaque, and used fur the purpose of 
transferring design.s, taken upon the first kind of 
paper, immediately upon a sheet of common paper, 
block of wood, &c., placed beneath. The following 
receipts may be usefid : — 

Comvion JVanaparmt Paper. — Mix together 
equal parts of olive oil and turpentine, to which add 
a little sugar of lead, and rub this mixture upon 
tis.sue paper. This is very tedious in drying, and 
remains greasy for a long period. 

2red Receipt, — Lay over the tissue paper a thin 
coat of copal vnniish, or mastic varnish. This 
makes a clear, good paper, but it will not bear ink 
or water color. In the latter respect paper washed 
over with spirit varnisli is superior. 

, 3i'd Recei])t. — Rub over one side of a sheet oY tissue 
paper, some poppy oil, or nut oil. This will dry 
readily, remain perfectly transparent, and not be- 
come so soon of a yellow color as some other kinds 
of ])aper. It is apt, however, to remain greasy for 
a con.siderable time. 

Beet Transparent Paper. — Mix together by a 
gentle heat, one ounce of Canada balsam, and a 
quarter of a pint of spirits of turpentine ; wash it as 
before, over one side of tissue paper. This dries 
quickly, is perfectly transparent, and is not greaJ|^, 
therefore does not stain the object upon which it 
may be placed. «> 

Transjtarent Guide Paper for Oriental Tinting. 
Use the mixture of Canada b^sam and turpentine, 
as above, oii both sides of a sheet of thick drawing 
paper; it will become beautifully transparent. It 
takes some days in drying, and, when new, sticks 
fomewhat to the fingers. 

Note. — Ink and water-colors, when to be used 
npon any kind of transparent oiled paper, must 
have a veiy small quantity oft gall mixed with them, 
which will make them flow readily upon the greasy 
vurflice. 

Transparent papers are sold|at extravagant prices, 
notwithstanding the vast consumption there is for 
them. The architect draws chiefly upon them the 
numerous designs requisite in his profession. The 
0Bgraver is by their use enabled to transfer to the 


wood Mock or to the metallic plate an accurate 
design, and at once to reverse it by merely turning 
over the paper ; the artist witli this transparent copy 
can make any number of objects similar in attitude, 
in size, and in detail, and all can procure fac-similes 
of patterns, of prints, of autographs, and every other 
object of artistical decoration and interest, by merely 
laying the tracing paper above the subject to be 
copied, and drawing with a pencil whatever is* seen 
beneath. 

It is sometimes requisite to transfer a de^neatioii 
from transparent paper on to another ^d less flimsy 
material, for example, an elaborate architectural 
plan when first formed, must of necessity have upon 
it numerous false lines, marks of thq points of tlic 
dividers, &c., whicli, in the finished plan, would be 
unsightly ; to remedy this it is drawn first on com- 
mon paper, and then transferred to a thicker and 
cleaner sheet. This process involves the use of the 
opaque tracing papers ; these are of such a nature 
that when the prepared side is placed downwards, 
and any thing is written with a point upon the back , 
a part of the composition comes off, and leaves a 
black mask on a piece of paper plained beneath, ex- 
actly similar to what may have been written above. 
Upon this principle the manfold writers are made ; 
first is laid a sheet of common paper, upon this a 
she^t of prepared paper, face downwards, then 
another piece of common paper, then prepared paper 
again. This may be repeated three or four times, 
if tlie papers be thin, and upon drawing or writing 
any thing upon the upper sheet, you will have several 
exactly-similar copies below. Plans and patterns 
are often drawn in this manner. 

Black Lead Paper. — Nothing more is necessary 
than to paint over, with a brush, a sheet of thin writing 
pai)er, with black lead powder, mixed with water. 
When dry it will be fit for use. It gives lines suf- 
ficiently distinct for most puposes, and has the ad* 
vantage that it may be rubbed out afterwards with 
Indian rubber when de-^irablc. 

Soap Paper. — Rub over one side of a piece of 
thin paper (using a piece of rag) a mixture of soap, 
lamp black, and a little water ; when dry, wipe off 
as much as possible with a cloth, to prevent the 
paper staining the sheet to be placed beneath. * It 
will be quite black, and the marks made by it cannot 
be obliterated by Indian rubber. 

Chalk Paper. — Rub over a piece of paper with a 
lump of red chalk, and afterwards with a cloth to 
incorporate the chalk with the grain of tlie paper, it 
will be immediately ready for use. 

For Manifold Writers. — Is made as recommended 
for soap paper, but with a little size added. 

Outlines for large and not very delicate objects, 
such as those for embroidery, braiding, pajier hang- 
ing, vfhen painted by hand, buhl work, omamtntiid 
japanning, &c., are often made by a process still 
simpler than the above ; the transparent or other 
paper upon which the design has been drawn is 
pricked through, all along the outline, and being 
laid upon the work beneath, pounded chalk, starch, 
or red ochre is ‘dusted upon it ; the color passing 
through the holes, is seen beneath in lines, perish- 
able 'tis true, but sufficiently lasting for a pencil, 
chalk, &c.Kto be marked over them. If done with 
powdered rosin instead of the above, the lines given 
by it may he fixed by heat, this however would, of 
course, be injurious to delicate fabrics, such as the 
greater part of those to be embroidered. 

Note.'-Tlie French make a tliick tracing paper 
far sunerior to any we have. It may be bought at 
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an artist’s colorman’s, in Oxford Street, and is called 
glasst pappr. It is made by boiling ivory shavings 
until they are dissolved, making of them quite a 
thick jelly, and then adding spirits of wine, pouring 
this in a thin stratum on a slightly greased surface, 
such tis a marble slap, ^ it is left to harden, and being 
dried and pressed flat' form the substance so erro- 
neously called paper. It is of the texture and ap- 
pearaiice of the transparent wafers, and which may 
be made in the same manner, or isinglass may be 
used for*both. 

RAPIDITY OF LIGHTNING. 

The incalculablfc rapidity with which the clectri® 
fluid passes from one place to another, not only as 
seen in our comparatively trivial apparatus, but so 
much more forceably in the wilder phenomena of 
lightning, is so evident as to have become of 
general notoriety, and a powerful simile. ^ Shocks 
have been passed through wires many miles in extent 
w'ithout any appreciable time being taken up by ite 
passage. Regiments of soldiers have been electri- 
fled at the same moment. The fluid has e^en been 
])assed instantaneously through veijr long channels 
of water, although water conducts it with 400 millions 
of times less rapidity than iron, and this metal twenty 
• times slower than copper. Mrs. Somerville in her 
far-famed work, “The Connexion of the Physical 
Sciences,’* records as follows, the experiments of 
Professor WTieatstone, to ascertain, if possible, the 
velocity of the electric fluid in its passage from one 
body to another. 

“ The velocity of electricity is so great, that the 
moat rapid motion which can be produced by art 
appears to be actual rest when compared with it. 
A wheel revolving with celerity sufficient to render 
its spokes invisible, when illuminated by a flash of 
ligflining, is seen for an instant with all its spokes 
distinct, as if it were in a state of absolute repose ; 
because, however rapid the rotation may be, the 
light has come and already ceased before the wheel 
has had time to turn through a sensible space.” 



^ [Tlic above engraving represents a front and side 
view of a card-board wheel similar to that alluded 
to and the experiment may be performed by 
taking a spark from 'the conductor of an electrical 
machine, or discharging a charged Leyden jar in 
front of it when revolving rapidly.] 

“This beautiful experiment is due to Professor 
Wheatstone, as well as the following variation of it, 
which is not less striking. — Since a sun-beam con- 
sists of a mixture of blue, yellow, and red light, if 
a circular piece of pasteboard be divided into three 
sectors, one of which is painted blue, another yel- 
low, and the third red, it will appear to be white 
when revolving quickly, because of the rapidity with 
which the impressions of the colors succeed each 
other on the retina. But the instant it ^s illumi- 
nated by an electric spark, it seems to stand still, 


and each color is as distinct as if it were at rest. 
Tills transcendent speed of the electric fluid has 
been ingeniously measured by Professor Wheatstone ; 
and although* his experiments are not far enough 
advanced to enable him to state its absolute celerity, 
he has ascertained that it much sui^asses the velo- 
city of light. 

“An insulated co]iper wire, half a mile long, is so 
disposed, that its centre and two extremities ter- 
minate in the horizontal diameter of a small disq, 
or circular plate of metal, flxed on the wall of *a 
darkened room. When an electric spark is sent 
through the wire, it is seen at the three points ap- 
parently at the same instant. At the distance of 
about ten feet, a small revolving mirror is placed, 
so as to reflect tliese three sparks during its revolu. 
tion. Prom the extreme velocity of the electricity, 
it is clear, that if the three sparks be simultaneous, 
they will be reflected, and will vanish before the 
mirror has sensibly changed its position, however 
rapid its rotation may be, and they will be seen in 
a straight line. But if the three sparks be not 
simultaneously transmitted to the disc — if one, for 
example, be later than the other two — the mirror 
will have time to revolve through an indefinitely 
small arc in the interval between the reflection ot 
the two sparks and the single one. However, the 
only ibdication of this small motion of the mirror 
will be, that the single spark will not be reflected 
in the same straight line with the other two, but a 
little above or below it, for the reflection of all 
three will still be apparently simultaneous, the time 
intervening being much too short to be appreciateil, 

“ Since the distance of the revolving mirror from 
the disc, and the number of revolutions which it 
makes in a second, are known, the deviation of the 
reflection of the single spark from the reflection of 
the other two can be computed, and consequently 
the time elapsed between their consecutive reflec- 
tions can be ascertained. And as the length of that 
part of the wire through which the electricity has 
passed is given, its velocity may be found. 

“ Since the number of pulses in a second, re.qui- 
site to produce a musi(»l note of any pitch is known, 
the number of revolutions accomplished by the 
mirror in a given time is determined from the mu- 
sical note produced by a tooth or peg in its axis 
of rotation striking against a card, or from the notes * 
of a siren attached to the axis. It was thus that 
Professor Wheatstone found the velocity of the 
mirror to be such, that an angular deviation of 25" 
in the appearance of the two sparks would indicate 
an interval not exceeding the millionth of a second. 
The use of sound as a measure of velocity is a 
h^py illustration of the connexion of the physical 

THE BAROMETER. 

A CONSIDERATION of the thermometer in the last 
number lends me to notice its sister instrument, 
the barometer. As the former is intended to mea- 
sure intensities of temperature, so the latter *i8 to 
indicate variations in atmospheric pressure. We 
are indebted to Torricelli for the invention of this 
instrument; but there is little doubt that he re- 
ceived the idea of it from bis master, the immortal 
Galileo. Though the atAiosphere appears so attenu- 
ated a body, and is appai^ty so light, a litth 
reflection is sufficient to convince us that a vast body 
of fluid, pressing in all directions upon the surface 
of the earth, must be of an appreciable weight and 
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fio appreciable is it, that, at the level of the sea, the 
atmosphere is equal to the weight of fifteen pounds 
on every square inch. It may be asked, how is 
man — how are a tliousand other things able to sus- 
tain this vast pressure ? The secret is, that it is exerted 
equally on all sides, and as it exists in every cavity 
of the body, the outward pressure is neutralized by 
the inward. The common sucker, the pump, and 
the cupping glass, are familiar instances of this pres- 
sure exercised in different ways, though all arising 
from the same cause ; but let us not digress from 
the subject immediately under consideration. 

It is a law of hydrostatics, that, when different 
fluids of different specific gravities are made <;o 
balance each other in communicating vessels, their 
surfaces wilt not be at the same height, but that of 
the lighter will be so much above the denser as they 
differ in gravity ; thus it requires a long column of 
water to balance a short column of mercury ; and, 
again, if a column of air be substituted for the 
water, a much larger one will be required. In this 
experiment the diameters of the vessels «will have 
no effect upon the level assumed by the balaneed 
fluids, and 1 need not say that air is as much a 
fluid as water or mercury. It is found, that, at 
the level of the sea, the superincumbent atmosphere 
is sufficient to support a column of water tMrty- 
four feet in height, or one of mercury measuring 
thirty inches ; as we ascend, however, the pressure 
becomes less, so a shorter column only can be sus- 
tained, and on this fact the whole theory of the baro- 
meter depends. 

This instrument may be easily constructed by any 
one who can command an air-pump ; a bent tube 
must be selected, both the legs of which should be 
nearly forty inches long, one open and the other 
hermetically scaled. This tube must be completely 
exhausted of air, and mercury then be poured in 
at the open end, by which means the opposite leg 
is entirely filled with the fluid metal ; if the tube 
be now set upright, we find that the mercury will 
fall to a certain extent, and stand at about thirty 
inches above the surface of the lev^l of fhe metal 
in the opposite tube, while the latter tube being left 
open, the mercury is exposed to every variation of 
pressure, and the top of the mercurial tube being 
vacuous,* no resistance is offered to the rise or fall 
of the metal. The chief precautions to be attended 
to are, that the tubes be of sufficient calibre to 
avoid the effects of capillary attraction and also 
that tlie mercury be pure and free from air-bubbles ; 
on which account it is advisable to filter it by pres- 
sure through chamois leather. One of the most 
familiar applications of the barometer is as a wea- 
ther glass, and when it is to be used for this purpose 
a float is placed on the surface of the mercuVy, 
which float, balanced by another weight, works 
upon a pulley, the axis of which, being furnished 
with a hand like a clock, denotes by its movements 
upon a scale the density or rarefaction of the atmos- 
phere ; thus, for example, in bad weather, the 
atmosphere being unusn^y dense, the mercury is 
deprAised, and carries with it the float, which in- 
fluencing the pointer, denotes the weather as stormy. 
The average height of the barometer in England is 
29*8, and its range seldom exceeds three or four 
inches, therefore the uncovered portion is about 
six inches, for instance flom 27 to 32 ; a falling 
barometer presaging ‘-wind and rain — a rising one 

• This space, which should bo perfectly exhausted. Is 
generally designated '* The Torricellian Vacuum and that 

produced by the air pump Is called ** TheDoylcan Vacuum.*' 


the reverse. The causes which produce these pfae- 
nomena are not sufficiently undefatood to enable us 
to deduce any very certain laws from them; how- 
ever, as a general rule, the indications of the 
weatber glass may be depended upon ; and as meteo- 
rological observations become more general, so will 
the barometer become more valuable. 

Another important application of this instrument 
is in measuring heights, and the reason of «thi8 is 
very evident when we reflect, that, if forty miles of 
air weigh flftcen pounds per square inch, thirty-nine 
miles must weigh less ; thus, on th% summit of a 
high mountain, ^is pressure of the atmosphere would 
be very much diminished — while, on*the other hand 
in a deep mine it would be increased ; on the top of 
Mount Blanc, 15,000 feet above the level of the sea, 
the barometer^tands at fifteen inches ; here one-half 
of the whole pressure is removed, lliis, however, 
is only an evidence of the increasing expansibility of 
air, as it is subjected to less pressure, and this expan- 
sion goes on at a rapidly-increasing rate from the 
earth to the upper surface of the air. It was this 
circumstance &at led Marriott to the supposition that 
matter Hvas indefinitely divisible ; this, however, has 
been proved incorrect by modern philosophers, and 
confirmed by &tronomy ; and it is now admitted 
tfiat the ultimate atoms of the atmosphere come at 
l^gth to balance each other, and find their true , 
level like any other fluid, — a beautiful confirmation 
of the atomic theory. 

From what I have said it will be perceived on 
what principle the barometer is used to measure 
elevations; and it were unnecessary to say how 
important a part it plays in the graduation of ther- 
mometers. 

W. PRESTON. 

MORASSES. 

When woods have repeatedly grown and perished, 
morasses an*, in process of time produced, and their 
long roots fill up the interstices till tlie whole becomes 
for many yards deep a mass of vegetation. This 
fact is curiously verified by an account given many 
years ago by the Earl of Cromartie, of which the 
following is a short abstract : * 

In the year 1651 the Earl of Cromartie, being 
then nineteen years of age, saw a plain in the parish 
of l^ockbum covered over with a firm standing 
wood, which was so old that not only the trees had 
no green leaves upon them, but the bark was totally 
thrown off, which he was there informed by the old 
countrymen was the universal manner in which fir- 
woods terminated, and that in twenty or thirty years 
the trees would cast themselves up by the roots. 
About fifteen years after he had occasion to travel 
the same way, and observed that there was not a tree 
nor the appearance of a root of any of them ; but 
in their place the whole plain where the wood stood 
was covered with a flat green moss or morass, and 
on asking the country people what was become of 
the wood, he was informed that no one had been at 
the trouble to carry it away, hut that it had been 
all overturned by the wind, that the trees lay thick 
over each otlier, and that the moss or bog had over- 
grown the whole timber, which they added was 
occasioned by the moisture which came down from 
the high hills above it and stagnated upon the plain, 
and that nobody could yet pass over it, which how- 
ever his lordship was so incautious as to attempt 
and slipped up to the arm-pits. Before the year 
1699 t^t whole piece of ground was become a solid 
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moss wherein the peasants then dug turf or peat, 
which however was not yet of the best sort. — Philoa, 
TVmts. Abrid.f VoL V,, p, 272. 

Morasses in great length of time undergo variety 
of changes^ first by elutriation, and afterwards by 
fermentation, and the heat consequently produced. 
By water perpetually oOzing through them the most 
soluble parts are first washed away, as the essential 
salts, tltese together with the salts from animal re- 
crements are carried down the rivers into the sea, 
where alb of them seem to decompose each other 
except tlie marine salt. Hence the ashes of peat 
contain little or no vegetable alkali, and are not 
used in the countries where peat constitutes the 
fuel of the lower ^leople, for the purpose of washing 
linen. The second thing which is always seen 
oozing from the morasses is iron in sdlution, which 
produces chalybeate spring, from whence depositions 
of ochre and variety of iron ores. The third elu- 
triation seems to consist of vegetable acid, which by 
means unknown aiipears to be converted into various 
other acids. 1 . Into marine and nitrous acids as 
mentioned above. 2. Into vitriolic acid which is 
found in some morasses so plentifully as to pfeserve 
the bodies of animals from putrefaction which have 
been buried in them, and this acid d&rried away by 
rain and dews, and meeting with calcareous eartliy 
•produces gypsum or alabaster; with clay it produces 
alum, and deprived of its oxygen produces sulphur. 

3. Fluoric acid, which being washed away and meet- 
ing with calcareous earth produces fluor or cubic 
spar. 4. The siliceous acid which seems to have 
been disseminated in great quantity*either by solution 
in water or by solution in air, and appears to have 
produced the sand in the sea uniting with calcareous 
earth previously dissolved in that element, from 
which were afterwards formed some of the grit-stone 
rocks by means of a siliceous or calcareous cement. 
By lls union with the calcareous earth of the morass 
other strata of siliceous sand have been ])roduced ; 
and by the mixture of this with clay and lime arose 
the bed of marl. 

In other circumstances, probably where less 
moisture has ])rcvailed, morasses seem to have 
underrone a fermentation, as other vegetable matter, 
new hiy for instance, is liable to do from the great 
quantity of sugar it contains. From the great heat 
thus produced in the lower parts of immense beds 
of morass, oil, or asphaltam becomes distilled, and 
rising into higher strata becomes again condensed, 
forming coal beds of greater or less purity accoMing 
to their greater or less quantity of inflammable 
matter; at the same time the clay beds become 
purer or leas so, as the bitumen is more or less 
exhaled from them. Though coal and clay are fre- 
quently produced in this manner, yet they are like- 
wise often produced by elutriation ; in situations on 
declivities the clay is washed away down into the 
valleys, and the phlogistic part or coal left behind ; 
this circumstance is seen in many valleys near the 
beds of rivers, which are covered recently by a 
whitish impure clay, called water-clay. 

Lord Cromartie has furnished another curious 
observation on morasses in the paper above refrred 
to. In a moss near the town of Elgin in Murray, 
though there is no river or water which communi- 
cates with the moss, yet for three or four feet of 
de|]^ in the moss there are little shell-fish resem- 
bling oysters, with living fish in them in great 
quantities, though no such fish are found in the ad- 
jacent rivers, nor even in the water pits in the moss, 
but only in the solid substance of the moss. This 


curious fact not only accounts for the shells some- 
times found on the surface of the'^coals, and in the 
clay above them but also for a thin stratum of shells 
which sometimes exists over iron ore. 

MISCELLANIES.* 

Fumigating Paaiihit are employed for removing 
close and unpleasant smells from apartments ; the 
receipts for them are as numerous as the scents re- 
quired. The following are the most esteemed * 
Musk Pastilea . — 

Gum Arabic 2 ounces 

• Charcoal powder .... 6 „ 

Okscarilla bark (pounded) . | ,, 

Saltpetre f •»! 

Mix together with water, and make into shape. 
Pastilea a la rose . — 

Gum Arabic 1 ounce. 

Gum olibanum .... 1 „ 

Storax 1 „ 

f >. 

Charcoal powder . . . . 6 ,, 

Oil of rosea .*.... 20 drops. 

The above mixture is to be thickened with a quarter 
of an ounce of gum tragacanth, dissolved in rose 
water, and the whole pounded and made into a 
paste. * 

Paatiles forming the Incense used in Retigtoua 
Ceremonies : — 

Ambergris 8 drams. 

Powder of rose leaves . . 4 „ 

Gum benzoin 2 ounces. 

Essence of roses .... 1 „ 

Gum tragacanth .... 1 „ 

And a few drops of the oil of red sanders wood. 
The following receipts are also recommended.— 

1. — Gum benzoin, olibanum, frankincense and 
mastic, of each 1 ounce, charcoal lb., gum tra- 
gacanth 4 drams, water sufficient to make the mix- 
ture when pounded into a paste. 

2. — Benzoin 3 drams, mastic olibanum, of each 
a dram^Cascdlrilla bark, oil of cloves, balsam of 

Peru, of each one dram, charcoal 2^ ounces, oil of 
lavender lO drops, camphor 2 scruples, gum tra- 
gacanth 4 drams, water as before. 

3. — Benzoin 8 ounces, styrax ounce, labda- 
num, olibanum, mastic and cloves 1| dram of each, 
charcoal, 2 lbs. 4oz., mucilage of gum tragacanth as 
much as is sufficient to make it into a paste. 

4. — Powder of sandal wood 1 ounce, powder of 
cascarilla bark 1 ounce, powder of cloves 1 ounce 
olibanum 4 drams, gum benzoin 4 drams, powdered 
charroal 4 drams, camphor 2 drams, essence of 
lemon 20 drops, essence of bergamottc 20 drops, 
oil1)f lavender 15 drops, frankincence 1 oz. 

5. — Benzoin 1 pound, storax ^Ib., cinnamon ^oz., 
cloves ^oz., rose leaves 2 ounces, calamus aromati- 
cus a stick, beat up with mucilage of gum tragacanth 
made with rose and orange flower water. 

6. — Gum benzoin 1 pound, cloves -^oz. cinnamon 
2 drams, gumwater to make it into a paste. 

7. — Styrax and benzoin of each 4 ounces, sandal 
wood and labdanum each 1 ounce, charcoal 24 
ounces with gumwater as before. 

Improved Cement for holding Small LenaeSf while 
Grinding and Polishing them. — In grinding small 
lenses, Mr. Pritchard foniid that shell-lac, the ce- 
ment usually employed for them, was by no means 
sufficiently strong to retain them. He was fortu- 
nate enough, however, to attain- his object by adding 
to the shell-lac an equal weight of finely levigated 
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pumice, carefully lueltin/j^ them together in an iron 
Tessel, and stirring them till well incorporated. 
Great care is required in using it, not to heat it 
hotter than is absolutely required in melting it, and 
in fixing the lens securely, otherwise it becomes unfit 
for use ; and the same caution is equally required in 
using shell-lac alone. 

Artificial Garnets. — Take two ounces of pure 
white glass, one ounce of glass of antimony, one 
grain of the powder of cassius, and one grain of 
manganese; reduce the materials to powder, mU 
them intimately, and then fuse them in a crucible. 
The product will be a gem so like the real garnet, 
that no common observer will discover the differ- 
ence. • 

New Liqht. — The well known combination of 
turpentine and alcohol for the production of light, 
has at length been applied to domestic and perma- 
nent use. A patent has been taken out in New 
York for a lamp which, by the aid of a wick of 
fibrous asbestus, of wire, or af cotton gives out a 
flame, clear, dense, and brilliant, without ^smokc, or 
smell, or grease, or dripping from the lamp, without 
snuffing, and as cheap as that from spermaceti oil. 

The use of the Microscope. — ^When Swammerdam 
died, and no one found himself equal to succeed him 
a report was raised that his microscope was of a pe- 
culiar kind, and the mode of using it was tbos lost 
at his death ; so it is at present wtth Bauer. Many 
applications are made to the mathematical instrument 
makers for a Bauer’s microscope, by those who are 
not willing to believe it is their own inability and 
not the fault of the microscope, tliat prevents their 
arriving at his excellence in observation. 

Ventilation. — The following simple method of 
ventilating large halls, theatres, dec., has been 
found by M. Van Mariim to answer most effectu- 
ally -Let a common Argand lamp be suspended 
from the roof, and kept burning under a funnel, the 
tube of which is carried out into the open air, and 
furnished with a ventilator. In one experiment 
made with this apparatus, M. Van MarOm first filled 
his laboratory with smoke of deal shd/ings^ and then 
lighted the lamp ; in a few minutes after, the whole 
smoke had disappeared, and the air was Completely 
purified. 

To dissolve Cttpal^ as commonly done by means of 
alcohol, it is a very tedious process ; but if a little 
camphor is previously dissolved in the alcohol, 
the solution may be effected in half the time. 

To the Editor, 

Sir — R eading in one of your numbers the siOiject 
of Cleaning Shells, I beg to inform you that being 
with a celebrated conchologist some years ago, I ras 
in the habit of seeing and practising most of the 
processes you mention, but the use of Florence oil 
is quite novel to me ; a better, and in my opinion 
what gives the shell a still more natural appearance, 
is the application of albumen or white of egg, laid 
on with a small camel’s hair brush. This is 
what I have used myself, and when dry, it gives 
the shell a much more natural appearance than oil- 
ing it. Your’s, &c. R. 8. T. 


ANSWERS TO aUBRIES. 

30— AToic is canvas prepared for oil painters ? It 
is first strained tightly upon frames — ^then washed 
with a thin glue. When dry it is painted with a 


coat of oil color, made of white lead, red lead, linseed 
oil, and turpentine ; and afterwards with a second 
coat, in which the red lead is omitted, and sugar of 
lead, with a little coloring matter, substituted. 

31 — How are the leads for ever-poidted pencils 
made ? Finely powdered best black lead is mixed 
with hot glue to the consistence of a thick paste, in 
which state, and before it is cold, the composition is 
passed through a funnel-shaped mould. Being^ressed 
out at the small end it assumes the proper form, and 
its degree of hardness is proportionate to the relative 
quantity of glue employed. < 

70 — How may tin plates be variegated and colored f 
Answered in page 111. 

l^-^How is the varnish for patent leather made ? 
By mixing together equal parts of tar varnish and 
Pontepoolc Vhrnish. The leather must have two 
coats, and be dried in a hot place. 

83— Js there any method of preserving polished 
stebl from rust ? llie following method has been 
communicated by M. Paymen to the Institute of 
France: — It consists in plunging the pieces to be 
preserved into a mixture of one part concentrated 
solutidh of impure soda (soda of commerce,) and 
three parts of water. Pieces of iron left for three 
weeks in this Itquid neither lost weight or polish, 
yhile similar pieces in five days, in simple water, 
were covered with rust. - Morning Chronicle, • 
June 27th. 

88. — How are those brilliant colors obtained 
which we see in chemists* windows ? Red — Boil a 
few grains of cochineal in water. Purple — To the 
red liquor add a little Prussian blue. Yellow — Boil 
in water either quercitron bark, or turmeric. Straw 
Color— Gamboge dissolved in water. Green — Dis- 
solve verdigris in water, to which add a little vine- 
gar, Pink — Boil safflower in water, or what is the 
same thing, dissolve the color off a pink saucer. 
Blue — make a solution of 8ul])hate of copper, ('ulue 
stone,) and add to it spirits of hartshorn until the 
color is obtained. 

93 — How may a good varnish be made for baU 
loons? India rubber varnish, made by dissolving 
India rubber in the naphtha of coal tar, is now em- 
ployed. The following appears in an old pi 'nt 
Take one pound of bird lime, put it into a new 
earthen pot that will resist the fire, and let it boil 
gently for about one hour: viz. till it ceases to 
crackle ; then pour upon it a pound of spirits of tur- 
pent^e ; stirring it at the same time with a wooden 
spatula, and keeping the pot from any flame, lest 
the vapour should take fire. After this let it boil 
for about six minutes longer ; then pour upon the 
whole three pounds of boiling linseed oil, rendered 
drying by means of litharge— stir it well, let it boil 
for a quarter of an hour longer, and the varnish is 
made. After it has rested for twenty-four hours, 
and the sediment has gone to the bottom, decant it 
into another pot, and, when you want to use it, 
warm and apply it with a flat brush. c. e. s. 

95— /a the atmosphere ever in such a state that 
the smoke cannot ascend /Yes frequently — Smoke is 
nothing more than the particles of soot carried up- 
wards by heated air— when the air accompanying it 
becomes cooled, the soot falls of necessity. So also if 
the atmosphere be misty or rainy, and therefore not 
buoyant, tiie sooty particles will fall do^wv ds 
directly, just the same as a fog arises from the faftng 
of the vapours above. 
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ELECTRICITY. 

(Resumed frrm page 107.^ 

As soon as the different nature of electrics and 
conductors had been ascertained, and it was known 
that electrical effect-^ were in proportion to the fric- 
tion which produced them, philosophers endeavoured 
to construct machines for the greater accumulation 
of the electric fluid. To Otto Guericke, the inventor 
of the air-pump, we are indebted for the first of 
'these ; it was a globe of sulphur, turned rapidly on 
an axis by means of a wheel and treadle, the friction 
was produced by holding the hand against the globes. 
L'Abbe NoUet added a conductor^ thi.s was a braes 
rod suspended by silk from the ceiling. Dr. Watson 
suspended three globes in a similar manner and 
added a cushion to each ; this latter was a very great 
improvement ; the conductor was suspended from the 
ceiling as before. Mr. Wilson used a glass globe 
instead of one of sulphur; added much to the port- 
ability of the machine, by suspending the conductor 
on silk lines stretched across two pair of ^lass rods, 
placed on the stand of the machine itself. Now also 
a screw was first used to modify the pressure of the 
cushion, and points attached to the conductor. 
For the next great improvement in this apparatus 
we are indebted to Mr. Naime, who employed a 
cylinder of glass, which he supported vertically ; he 
attached a spring to the cushion, used amalgam upon 
it. and supported the conductor upon a single glass 
]nUar ; thus in his hands that which was before cum- 
brous and comparatively ineffective, became a useful, 
a portable, and easily-constructed instrument, ren- 
dered, however, yet more convenient and powerful 
by the hurixontal position of the cylinder, and the 
silk flap soon afterwards suggested by Dr. Priestly. 
This was the history of the cylinder machine, and 
the following is its usual and simplest construc- 
tion ; — 

A, Figure 1, is a glass cylinder having upon each 
end of it a cap of wood or brass, and supported by 
a stand with two uprights. The end of one cap is 
turned with a pivot, which fits into hole near the 
top of one of the uprights. The other cap* is turned 
with a similar pivot, and has beyond this a flanch 
and a square gudgeon, u]inn which a handle fits. 
This end of the cylinder is sup])orled in a similar 
manner to the other end, but instead of a hole 
merely being bored in the upright leg, a portion is 
cut away, that the cylinder may be the mure easily 
taken out and put up again in its place ; it may be 
secured when there by a pin run through the upright 
just above the axis of the cap. Behind the cylinder 
is a (nishion which extends in length to withCri an 
inch of either end of the cylinder, it is from one to 
two inches in width, according to the size of the 
cylinder, and made in the same manner as those 
alluded to in page 106. On the lower part of the 
cushion is glued a flap of leather (the rough side 
outwards), and on the edge of the leather the silk 
flap which passes over the cylinder when in action. 
The cushion is supported sometimes by a thick rod 
of glass with a wooden spring at the top of it as in 
the figure ; at other times a springy piece of wood 
alone is used. It is fastened at the top to the 
cushion by a hand-screw, which passes through the 
jupport, and ia fixed by a thread in the back of the 
eosbion itself. The lowers end of the support for 
the cushion is made tio as to slide backwards and 
forwards, either on the top, or still better under- 
neath the stand, and is held in its position hy a 
thomb-ecrew. 


B represents the prime conductor, formed either of 
wood covered neatly with tin foil, or of metal. It 
has round and smooth ends, at one of them a ball 
and wire for the suspending of various apparatus, at 
the ocher a projecting wire furnished with a row 
of points to collect the fluid when disturbed by the 
cylinder. It is necessarily supported upon a glass 
pillar, sometimes attached at the lower end to the 
same stand as the rjst of the machine, in whiuh case 
the conductor runs parallel to the cylinder, and lius 
the points driven into the side instead of the jpnd. At 
other times it is fixed to a separate fuo^as is to be st^en 
in the figure No. 1. At the top of the eonductor 
are two or three holes to afford greati r facility in 
performing experiments. ^ 

Figure 2, shows the attachment of the cushion to 
the spring, and glass leg which supports it. 

To make a Machine. — In making a eylh'.dcr ma- 
chine, observe carefully the following directions. 

The centre of the cylinder ; of the cushion ; and of the 
conductor should be of the same height The lower 
part of the cylinder, unless in a very small machine, 
should be at least 10 inches above the foot of the 
stand baneath. The glass pillar of the prime con- 
ductor not less then 14 inches long, the conductor 
itself about as lang as the cylinder, and from 2 to 
inches diameter; the points projecting nearly an inch. 
Tlie silk flap should he thin and extend to within an 
inch of the points. Fix the caps upon the cylinder 
thus : — Make some cemeut according to the follow- 
ing receipt which have melted ready for use : roughen 
with a file the glass on each end of the cylinder, 
and bore a small hole through the axis of that cap 
which does not bear the handle ; this done, stop up 
the inner end of the hole again with a small piece of 
dough, putty, or clay. Now grease the outside of 
this cap well, put it in an upright position, half-fill 
it with the melted cement, warm well the end of the 
cylinder, put it upright into the prepared cap, Iq^, it 
remain till the cement is hard and then clear out the 
hole through the centre by a hot wire ; being very 
careful that it is at all times afterwards left open. 
This is necessary as a vent for the heated air, which 
of course will be liable otherwise to burst the cylin- 
der, not merely when the other rap is fixed to it, but 
ever afterwards when the raaeliine is in action. i> The 
hole being thus opened, the other cap may be fixed on 
in the same manner ; a second hole however is not 
necessary. The cause of greasing the outside of the 
cap is, that any cement which flows over may not 
stick to it. 

By attending to the above description and obser- 
vations, an electrical machine may be made out of 
a common sample phial, capable of giving sparks, 
charging a Leyden jar, and performing most of the 
simple electrical experiments. 

Electrical Cement. — Put togetlier in a pipkin 
over the fire, 2 lbs. of yellow rosin, 4 ounces of 
bees^ wax, and a quarter of a pint of linseed oil ; to 
which add when melted about half a pound of red 
ochre ; stir them together and they will be fit for 
use when wanted ; the eement must never be heated 
so much as to be frothy. 

To work the Machine. — Warm the whole well 
before the fire, and cleanse it from all dani^ and 
dust. Take off the cushion, scrape away all dirt, 
spread evenly upon it some fresh amalgam (a receipt 
for which see page 44), put it back in its proper 
place, and fasten to the screw which connects it 
with its upright a brass chain, the other end of which 
reaches tp the table or floor, or the walls of the 
apartment. Upon now turning the handle, streams 
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of fluid will be seen to issue from the cushion, and 
passing under the silk, to fly off at its edges. To 
collect the fluid, place the conductor with its points 
about a quarter of an inch from the edge of the silk, 
which wHl so readily attract the fluid from the cylin- 
der, that sparks proportionate to the extent of the 
glass surface rubbed may be taken from it, being 
very careful however that the glass stand of the con- 
ductor be perfectly dry. The pressure of the cushion 
against the cylinder is to be regulated by the screw 
on the atand at bottom. 

Note , — If Sthe machine be small, it will require 
frequent warming ; the power of a machine is gene- 
rally increased by rubbing the cylinder for a minute 
or two with a slightly greased rag, or by putting one 
hand upon the cushion. 

Tlie rationale of the action going fln, is this : — the 
fluid passes from the earth through means of the 
floor, walls &c., to the chain suspended from the 
cushion, here friction, which is the cause of the dis- 
turbance, takes place. The disturbed fluid passes 
to the glass ('ylinder, and is confined from escape 
by the silk flap ; that ceasing, the fluid would fly to 
any thing around, particularly to a pointed 1)ody, or 
a lighted candle, but this is prevented by the superior 
attraction for it from the nearer dhd of the prime 
conductor put to receive it. Thus it will be at oyce 
seen that an electri(;al machine resembles a pump ; 
the earth may be likened to a well of water ; the 
chain to the lower pipe of a pump ; the cushion is 
the sucker ; the silk the nozzle, and the prime con- 
ductor is like a pail to hold the fluid. 

INSECTS. 

(Remmed from page 120 J 

SETTING AND PRESERVING. 

Collectors are generally satisfied if they can obtain 
the insect in its lust, or fly state ; but as a few in- 
sffhetions for the preservation of the egg, caterpillar 
and chrysalis, may induce some future naturalist to 
enrich their cabinets with such specimens, in addition 
to the insect itself, we have selected a few particulars 
for their purpose. 

Tlic eggs of most insects retain their form and 
color well, if preserved in the cabinet ; but those 
whi(m do not promise fairly may be prej)arcd after 
the method practised by Swammerdam. He used 
to pierce the eggs with a very fine needle, and press 
all the contained juices through the a]>erture ; then 
inflated them until they regained their proper form 
by means of a small glass tube, and lastly filled them 
with oil of spike, in which some resin had been dis- 
solved. 

The Caterpillar , — ^The preservation of insects in 
this state is not only one of the most curious, but 
useful discoveries that have been made in this depart- 
ment of science. They may be preserved by being 
plunged in phials filled with well rectified spirits of 
wine. This method should ever be prefered by 
those who collect in a distant country, if their sub- 
jects are not likely to be injured by such a process ; 
the most delicate caterpillars will retain their exact 
size, but the spirits will generally extract the color, 
and from those especiaUy which have very tender skins. 

But the manner in which Swammerdam preserved 
his caterpillars, completely obviates this defect, and 
if carefully managed, it not only preserves the exact 
size, but generally retains the colors as perfectly as 
in the living creature. 

He used to make a small incision or puncture in 
the tail, and having very gently, and*with much 
patience* pressed out all the contained humours, in- 


jected wax in them: so as to Jive them all the appear- 
ance of healthy living insects. In this manner he 
has preserved many very small specimens. There 
is another method which is more generally known to 
collectors. It consists in taking out all the inside 
of the caterpillar, and inflating the Skin by means of 
a glass tube. 

The entrails, with whatever of the fleshy substance 
can conveniently, is drawn through the anus by 
means of fine wire, curved at the end ; when the 
inside is emptied, the glass tube is inserted into tUe 
opening, through which the operator continues to 
blow, while he turns the skin round slowly at t^ 
ond over a charcoal fire ; this hardens the skjn 
equally, and dries up all the moisture within. A 
pin is then put through it to fix it ij^ a standing 
position ; if the skin is tender it may be filled with 
white paper or cotton. 

But this is a most cruel operation on the little 
victim, and such as must shock the feelings of the 
humane soul. If, therefore, any other method ean 
be introjjuced, w'hich will effect the purpose in a 
short time, the practice should be exploded as 
wanton barbarity. 

Various attempts have been made, and among 
these some have tried to drown the caterpillar ; but 
you will never be able to accomplish his death in 
this manner, unless it remains for a considerable 
time under water, and though it may appear dead, 
the principle of life will not be destroyed. Mr. 
Bonnet, making experiments on the respiration of 
insects, had one caterpillar which lived eight days, 
with only two of its anterior spiracula in the air. 

The method we wish to recommend is to observe 
when the cahsrpillar is on the point of casting its 
last skin— drop it by the threads into scalding water, 
and quickly withdraw it ; the creature will be killed 
instantly ; then put it into some distilled vinegar 
mixed with spirits of wine, which will give a proper 
firmness to all the parts, and accelerate the separa- 
tion of the !?kin from the body ; the flesh may be 
carefully extriieted, and the exuvia or skin be blown 
up by iiu'uns iff a glass tube while suspended over a 
charcoal fire, a.v before described. 

Anoint it wiih oil of spike in which some resin 
has been dissolved, unlc.ss it is a hairy caterpillar. 

The Pvpa or ( hr y salts. — When insects have 
quitted the pupa state, the case will require only to 
be put into tlie drawer or boxes with some camphor, 
but those w'liich haves the insects within, must be 
either dropped into scalding water, or inclosed in a 
small chip box, and exposed to the heat of a fire, 
which will shortly kill the insect within. 

ft will be found, th.'it if those chrysalides which 
have the appearance of gold, are put into spirits of 
T^iic they will always retain that color ; but if the 
insect within is killed first, or if the fiy has quitted 
it, such appeaiance is entirely lost. 

Coleoplerous lusecfSf or Beetles , — The preserva- 
tion of this order of insects is attended with very 
little difficulty. 

If you dro}) them into scalding water they die in 
an instant, but the moisture they imbibe con never 
be sufficiently exi aled to prevent mouldiness, after 
they have been a short time in the cabinet. 

The best method is to inclose them in a small chip 
box, and kill them by exposing the box to the heat 
of a fire ; this treatnieAt will rather absorb than 
add to the superfluous juidles of the insect, and 
greatly eDiitribute to its preservation. 

Those of the Meloe genus have soft tender bodies 
which shrivel after death ; to preserve those, make 



13 ? 


MAGAZINE OF SCIENCE 


an incision at the extr^piity of the abdomen, probe 
out the entrails, and fill the cavity with fine tow. 

Several foreign species of cassida, and many other 
Coleopteroua insects, are beautifully variegated with 
a golden color that dies with the creature ; if you 
plunge them into well rectified spirits of wine, when 
alive, they soon expire and retain their golden appear- 
ance ; but if taken out and dried, that brilliance will 
be irretrievably lost. 

The Chinese seldom take care to display the parts 
of their insects after the European manner — those 
we receive from China are stuck on long needles ; if 
beetles, often through onC elytra, so that the mem- 
branaceous wings are entirely concealed. « 

If the insects require only a little relaxation to 
extend the parts, use a camera-hair pencil, moist- 
ened with spfirita of wine ; but if this should prove 
insufficient, fix them on a piece of cork, and float 
them in an earthen pan, half filled with water ; it is 
better to cover the pan with a damp cloth, and the 
insects will be so limber, after a few hours, that they 
may be re-set in any position. 

Large beetles are usually stuck through ofie of the 
shells ; but smaller insects are better if displayed on 
a small piece of card, being fixed with strong gum, 
or they may be pierced through the head, see fig. C 
and D. 

C A B D 


Insects of the Hmniptera order, as eimieett &c., 
may be treated in the same manner. 

It is usual to put two specimens of each species 
of the butterfly kind into the cabinet, one to display 
the upper, and the other the under side ; for the 
under side is much more beautiful in most species, 
and differs entirely in appearance from the upper side. 

Sphinxes and moths are generally disposed in pairs 
to show the male and female, and as their under 
sides are seldom very beautiful, only tlieir upper 
sides are shown. 

Except a few species, moths constantly conceal 
their under wings when at rest ; but collectors sacri- 
fice the propriety of their remaining in a natural 
position, in order to display the under wings. It is 
advisable to have one of every kind in a natural pos- 
ture, aa that will often essentially assist to determine 
the family of the insect. ' 

Provide a quantity of card braces, made in the 
same form as that represented in the following 
figure A, and a board of a convenient size, covered 
with soft cork ; it must be perfectly even on the sur- 
face, and papered ; this is termed the setting board. 
For small moths it is only necessary to put the pin 
through the thorax, and they die in a very short 
time : but for larger kinds the pin should be dipped 
in strong aquafortis before it is put through the 
insect. 

It is very difficult to kill the largest kinds of 
moths and sphinxes. Select a large pin (compara- 
tively for the size of the insect) and dip it into aqua- 
fortis aa before, but immediately tiiat the pin is 
forced through the thoiax withdraw it, and put a 
drop of aquidbrtis into the wound *, should this prove 
insufficient to kill it, put the point of the pin through 
a cord, and hold it in the flame of a candle until it 


becomes red hot ; this will kill the insect immediately, 
and the card will protect it from being injured 
by the flame. 

The moth is then to be flxed on the setting 
board, and the braces are to be applied in the manner 
shown in the fig. B. The wings are to be carefully 
displayed by means of a large pin, and the braces 
^put close down to prevent the return to the natural 
position. All insects must be set while they rimain 
limber for if the parts stiffen they are apt to snap 
— they may be relaxed by floating them in a* pan of 
water. 

Insects should remain beneath the braces on the 
setting board until all the aqueous moisture be 
evaporated, or the wings will start from their po- 
sition, and the bodies turn black, or mouldy ; they 
should be placed in a dry situation, and be covered 
with gauze, for the admission of air, for the space 
of a month at least before they are put mto the 
cabinet. 

It is proper in this place to caution the young 
beginner not to attempt to kill the insects by fumi- 
gations of sulphur, f^c., a practice too frequent 
with persons of this description, for should he by 
this means deprive the creature of its life, he will 
also deprive it iff its beauty; it is even doubtful 
whether many may not survive the operation. 

M. Lyonet placed several of the large musk beetles, 
probably the Cerambyx moachaiutt under a glass 
where he had been burning sulphur, and which he 
kept burning while they were there ; and though 
the vapour was so thick that he could not discern 
them, and that he kept them therein more than half 
an hour, they did not seem in the least incommoded. 

Some moths are very liable to change color when 
placed in the cabinet, and particularly those which 
collectors term full-bodied. An oily matter is com- 
mon to all insects, but those are charged with a 
superabundance. It appears at first in spots on t’*'3 
body, but generally pervades every part ; in some it 
will even descend into the wings, and then an oblit- 
eration of all the tender marks and beautiful speck- 
lings is the least that may be expected, if a total 
changes of its colors, to an uniform dirty brown, doea 
not ensue. Hence it is that many of the Linnean 
descriptions of insects appear defective to sued as 
breed them ; we not unfrcqiu'iitly read, body blacky 
though we know that part of the insect is white in 
every specimen that is not greasy ; the body of the 
satin moth is perfectly white when fine, but after it 
has been killed some time it becomes black in parts ; 
the body of the burnet sphinx is of a very brilliant 
blue color, with yellow bands on every annulation, 
when alive, but changes to a velvety black soon after 
the insect dies ; the same is observed on the body of 
the currant sphinx — and every pari of the hornet 
sphinx changes to a jet black, after being some time 
in the cabinet ; although when alive it is a very 
bright yellow, with a band of purple. Hence also 
it is that some specimens of very common insects 
are valuable, by having preserved their proper colors 
iminjured. 

Various methods have been tried to extract the 
grease from moths, but a preventive should always 
be preferred. If the grease has not spread into the 
wings, the insect may sometimes be cured, but it 
will be very difficult, if not impossible, to eradicate 
the grease which has settled in patches on the wings. 

Wge moths are to be opened in a strait line 
aldng the under side of the body, the entrails, &c., 
taken out, «nd the cavity filled with fine tow or 
cotton. Iliis should be performed soon after tht 
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insect is dead. The most delicate specimens may 
be preserved entire by this means ; we have some 
very valuable sphinxes, moths, &c., which were 
collected by an intelligent person in North America : 
they retaiji their colors to the utmost degree of per- 
fection, and have only been prevented changing 
black by this simple preparation. 

The method which is most successful for recover- 
ing tlMs original appearance after the insect has be- 
come greasy, is to powder some fine dry chalk on a 
piece of heated iron ; cover the chalk with a very fine 
linen cloth, aiyl thereto apply the under part of the 
body of the insect : the heat of the iron dissolves 
the grease, while the chalk absorbs it, and the linen 
cloth prevents t^e chalk from clotting to the insect. 
This process may be repeated several times if the 
grease is not entirely eradicated by the first attempt. 
Always observing to exactly attemperate the heat of 
tlie iron. 

They may be baked in a slack oven with tlie chalk 
placed to absorb the grease, without any considerable 
injury to the colors. 

Some collectors open the bodies of large moths, 
take out the entrails, and fill the cavity viith fine 
dry powdered chalk. 

(Continued on page 1*71 J 


OIL ON WATER. 

There is reason to believe that when oil is poured 
upon water, the two surfaces do not touch each 
other, but that the oil is suspended over the water 
by their mutual repulsion. This seems to be ren- 
dered probable by the following experiment ; if one 
drop of oil be dropped on a basin of water, it will 
immediately diffuse itself over the whole, for there 
being no frielioii between the two surfaces, there 
is nothing to prevent its spreading itself by the gra- 
vity of the upper p.-irt of it, except its owm tenacity, 
into a pellicle of the greatest tenuity. But if a 
second drop of oil be put upon the former, it does 
not spread itself, but remains in the form of a drop, 
as the other already occupied the whole surface of 
the basin, and there is friction in oil passing over 
oil, tljough none in oil passing over water. 

Hence when oil is diffused on the surface of 
water gentle breezes have no influence in raising 
waves upon it ; for a small quantity of oil will 
«;over a very great surface of water, and the wind 
blowing u))on this carries it gradually forwards ; 
and tliere being no friction between the two sur- 
faces the water is not affected. On which account 
oil has no effect in stilling the agitation of the 
water after the w'ind ceases, as was found by the 
experiments of Dr. Franklin. 

This circumstance, brought into notice by Dr. 
Franklin, had been mentioned by Pliny, and is said 
to be in use by the divers for pearls, who in windy 
weather take down with them a little oil in their 
mouths, which they occasionally give out when the 
inequality of the supernatant waves prevents them 
seeing sufficiently distinctly for their purpose. 

The wonderful tenuity with which oil can be 
spread upon water is evinced by a few drops pro- 
jected from a bridge, where the eye is properly 
placed over it, passing through all the prismatic 
colors as it diffuses itself ; and also from another 
curious experiment of Dr. Franklin's. He cut a 
piece of cork to about the size of a letter wafer, 
leaving a point standing off like a tangent at one 
edge of the circle. This piece of cork was then 


dipped in oil, and thrown into a large pond of 
water, and as the oil flowed off at the point, the 
cork- wafer continued to revolve in a contrary direc- 
tion for several minutes ; the oil flowing off all that 
time at the pointed tangent in colored streams. In 
a small pond of water this experimmt does not so 
well succeed, as the circulation of the cork stops as 
soon as the water becomes covered with the pellicle 
of oil. 


MICROSCOPES. 

Sir D. Brewster remarks in his treatise on tho 
Microscope in the ** Encyclopedia Britannica," 
that ** every department of nature is full of objects, 
from the examination of which the most important 
discoveries may be expected ; but though the zealous 
observer can never be at a loss for sulQects of re- 
search, it is desirable to know what has been done 
by our predecessors, and what trains of inquiry are 
most likely to prove of general interest. Iliere are 
subjects of microscopic investigation which are closely 
connected with the most interesting parts of philo- 
sophy ; dhd even geology itself, conversant with the 
grandest subjects of research, has recently been 
illustrated by the aid of the microscope." 

With how much force the learned Professor might 
have applied his observation to entomology, to botany, 
and tcv chemistry. The microscope indeed is now 
become of the utmost necessity to the natinRl philo- 
sopher, and so general in use, that there arc but few 
persons of liberal education who do not, partially at 
least, understand and practice with this valuable in- 
strument. This being so evidently the case, we can- 
not doubt but that some practical remarks on micro- 
scopes in general, and instructions on the mounting 
and selecting microscopic objects, will tend to the 
furtherance of their pursuits in this delightful and 
interesting investigation. Those who have no micro- 
scope may produce one that is both powerful and 
cheap by either of the following methods : — 

To make a Stanhope Lens . — A Stanhope lens 
consists merely of a piece of glass -rod, about a 
quarter of a inch thick, and three-eighths long, 
rounded *at both ends. In consequence of this 
rounding of the ends, it becomes a very thick con- 
vex lens, and whatever is put close to oue*end is seen 
much magnified when the eye is placed at the 
other. Thus, if one end is suffered to touch the 
skin of the face it will be covered with minute 
drops of moisture, imperceptible to the naked eye, 
but appearing large and very conspicuous when 
seen through the lens. The lens is usually fixed to 
a handle for the convenience of using it. It may 
be Ktade as follows : Procure a piece of glass tube, 
of the size above mentioned, and grind the ends of 
itipretty accurately round on a common grindstone. 
This done, fasten a solid hard wooden chuck upon 
the mandril of a lathe, (a brass or iron chuck is 
better,) and turn in the centre of the face of the 
chuck a semi-circular hole of proper size, just to 
admit the end of the tube — put a little fine sand, or 
emery powder, into this hole — put the lathe in mo- 
tion, when, upon holding the glass tu^ steadily 
against the sand, the end of it will be ground to a 
true semi-circular surface, which requires afterwards 
to be polished by another similar chuck with putty 
powder, instead of sand ; and thus, for about a 
farthing, a perfect an^ valuable instrument may 
be obtained. • 

To make Spherical Lenses. — Procure a piece of 
thin platinum wire, and twist it once round a pin's 
point, so as to form a minute ring with a handle 
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to it. Break up a piece of flint glass into fragments, 
about the size of the seeds of iniistard, or a little 
larger — place one of these pieces on the ring of wire, 
and hold it in tlv* point of the flame of a candle, or 
gas-light, when the glass will melt, and assume a 
complete lens-like, or globular, form — let it cool 
gradually, and Ceep it for mounting i others may be 
made iiii mediately in the same manner, and if the 
operation be carefully conducted not one in twenty 
lenses will be imperfect. It may be remarked, 
that the smaller the drop the more globular it will 
remain, and consequently the higher will be the power 
of its magnifying properties. Tliese lenses are 
not to be despised because of simple constructipn 
— on the contrary, few equal tflem in discerning 
power, the most delicate test objects may generally 
be very cle&rly discerned with much mure distinct- 
ness indeed then by the commoner kinds of micros- 
bcopes, os sold at the opticians. Their magnifying 
power, too, is very considerable, varying from 
3U to 200 times linear measure, or, as these things 
are popularly understood, they will magnify objects 
from 900 to 40,000 times. ‘ 

The easiest methods of mounting, or fltting-np for 
use, minute lenses, is to put one between two pieces 
of brass, having coresponding holes cut in them of 
such a size as to hold the edge of the lens, or 
they may be fixed to a single bit of brass by a little 
gum. 

Wattr Lenses. — Make a hole, about the size for 
a large pin to pass through, in a piece of thin brass 
— take up a minute drop of water with a pin's point, 
and place it on the hole, when it will assume a glo- 
bular form, and be capable of showing with conside- 
rable distinctness microscopic objects placed beneath. 
This, besides being of such a temporary character, 
is subject to irregularities arising from the difficulty 
of holding it with the requisite steadiness, — the 
trembling occasioned by the breath, or accident, — 
by draughts of wind, — want of perfect sjihericity of 
the hole, &g. 

Varnish Lewises. — Sir D. Brewster long ago con- 
structed fluid lenses in a different and ^superior 
manner. He placed minute dio])s of very pure 
turpentine varnish, and other viscid fluids, on 
plates of thin and parallel glass. By tliia mejins 
he formed plano-convex lenses of any focal length ; 
and, by dropping tHe varnish on both sides, he 
formed double-convex lenses, with their convexities, 
in any required proportions. By freeing the glass 
carefully from all grease, with a solution of soda, 
the margin of the lenses was beautifully circular, 
and the only effect of gravity, w'hich diminished 
with the viscidity of the fluid, and with the smallness 
of the drop, is to elongate the lower lens, and 
flatten the upper one. These lenses were found 'to 
answer well as the object glasses of compound micro- 
scopes. 

Natural Lenses. — The crystalline lenses of min- 
nows and small fishes may ^ taken out of the eye 
in a state of such perfection, that, when used as 
single microscopes, they give a very perfect image of 
minute objects. In suen lenses, which have an 
increased density towards their centre, the spherical 
aberration is almost wholly corrected. Great care, 
however, must be taken to make the axi.s of the 
lens the axis of vision, to prevent its form from being 
injured by pressure against (the aperture whi(!h holds 
it. The best way is fo make a ring at the end of a 
piece of wire, having its diameter a little greater than 
that of the lens. A ring of viscid fluid, (gum water 


for example,) is then made to line the ring of wire 
and the lens is sus] ended in the ring of fluid, some 
of the fluid encroaching upon its anterior or posterior 
surface. 

COLORED CLOUDS. 

The rays from the rising and setting sun arc re- 
fracted by our spherical atmosphere ; hence the most 
refrangible rays, as the violet, indigo, and blue, are 
reflected in greater quantities from the morning and 
evening skies ; and the least refrangible ones, as red 
and orange, are last seen about the setting sun. Hence 
Mr. Beguelin observed, that the shadow of his linger 
on his pocket book was much blucr^in the morning 
and evening, when the shadow was about eight times 
as long as the b ody from which it was projecteil. Mr. 
Melville observes, that the blue rays being more re- 
frangible are bent down in the evenings by our atmo- 
sphere, while the red and orange, being less refrangi- 
ble, continue to pass on, and tinge the mornii^ ainl 
evening clouds with their colors. — /S'ee Priestlei/s 
History of Light and Colors^ p. 410. 

But the particles of air, like those of w'ater, are 
themselves blue, a blue shadow may be seen at all 
times of the day, though much more beautifully in 
the mornings and evenings, or by means of a candle 
lit the middle of the day. For if a shadow^ on a piece 
of white paper is produced by placing your finger 
between the paper and a candle in the day-light, the 
shadow will appear very blue ; the yellow light of 
the candle upon the ether parts of the paper appa- 
rently deepens the blue by its contrast, these colors 
being opposite to each other. 

There is a bright spot seen on the comer of the 
eye, when we face a window, which is much attended 
to by portrait painters ; this is the light reflected 
from the spherical surface of the polished cornea, 
and brought to a focus ; if the observer is jibbed 
in this focus, he sees the image of the window ; if 
he is placed before or behind tlic focus, he only sees 
a lamiiious s])ot, which is more luminous and of 
less extent, the nearer he apj)roches to the focus. 
The luminous appearance of the eyes of animals in 
the dusky corners of a room, or in lioles in the 
earth, may arise in some instances from the same 
principle ; viz. the reflection of the light from the 
spherical cornea ; whi(‘h will be colored red or blue, 
in some degree, by the morning, evening, or meridian 
light, or by the objects from which that light is 
previously reflected. In the cavi'm at Colebrook 
Dale, where the mineral tar exude.<, the eyes of the 
horse, which was drawing a cart from within towards 
the mouth of it appeared like two balls of phosphorus, 
when he was above 100 feet off, and for a long time 
before any other part of the animal was visible. In 
this cose the luminous appearance is supposed to 
have been owing to the light, which had entered the 
eye, being reflected from the buck surface of the 
vitreous humour, and thence emerging again in 
parallel rays from the animal’s eye, os it does 
from the back surface of the drojis of the rainbow, 
and from the water-drops which lie, perhaps with- 
out contact, on cabbage -leaves, and have the brilliancy 
of quicksilver. This accounts for this luminous 
appearance being best seen in those animals which 
have large apertures in their iris, as hi cats and 
horses, and is the only part visible in obscure places, 
because this is a better reflecting surface than any 
other part of the animal. If any of these emergent 
rays from Jhe animal’s eye can be supposed to have 
been reflected from the choroid coat through the 
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semitransparent retina, this would account for the 
CH)lored glare of the eyes of dogs or cats, and rabbits, 
in dark corners. 

TEMPERATURE. 

DEFINITE degree of sensible heat, as measured by 
the the^rmometer. Thus we say a high temperature^ 
and a %w temperature^ to denote a manifest intcn* 
sity of heat or cold. According to Biot, tempera- 
tures are%t the different energies of caloric in differ- 
ent circiimstarftes. Different parts of the earth’s 
surface are exposed, as is well known, to diflerent 
degrees of heat, depending upon the latitude and 
local circumstandbs. In Egypt it never freezes, and 
in some parts of Siberia it never thaws. In the for- 
mer country, the average state of the thermometer is 
about 72". 

The annual variation of heat iif inconsiderable 
between the tropics, and becomes greater and greater 
as we approach the poles. This arises from the 
combination of two causes, namely, the greater or 
less directness of the sun’s rays, and the duration of 
their action, <ir the length of time from sunrise 
to sunset. These two causes a(;t together in the 
same place : that is, the rays of the sun are most 
direct when the days are longest, or at the solsUct. 

• But while, (the season being the same,) the rayi 
become more an<l more oblique, and consequently 
more feeble as we increase our latitude, the days 
become longer, and the latter very nearly makes up 
for the deficiency of the former, so that the greatest 
heat in all latitudes is nearly the same. On the 
other hand, the two causes of cold conspire. At 
the same time that the rays of the sun fall more 
obliquely, as we increase our latitude, the days 
become shorter and shorter at the cold season ; 
and according the different parallels are exposed to 
vci^ unequal degrees of cold ; while tropical regions 
exhibit a variation of only a few degrees, the highest 
habitable latitudes undergo a change amounting 
to 140”. Both heat and eold continue to increase 
long after the causes produ<!ing them have passed 
their maximum state. Thus the greatest cold is 
ordin^ily about the last of January, and the 
greatest heat about the last of July. The sun is 
generally considered the only original source of 
heat. Its rays are sent to the earth just as the 
rays of a common fire are thrown upon a body 
placed before it ; and, after being heated to a cer- 
tain extent, the quantity lost by radiation equals 
the quantity received, and the mean temperature 
remaius the same, subject only to certain fluctua- 
tions depending upon the season and other tempo- 
rary and local causes. According to this view of 
the subject, the heat that belongs to the interior of 
the earth has found its way there from the surface, 
and is derived from the same general source, the 
sun ; and in support of this position is urged the 
well-known fact, that, below eighty or one hundred 
feet, the constant temperature, with only a few 
exceptions, is found to be the mean of that at the 
surface in all parts of the earth. But how are we 
to explain the remarkable coses in whi(;h the heat 
has been found to increase, in.«!tead of decrtiasing, 
as we descend t We arc told that in the instance of 
mines, so often quoted to prove an independent 
central fire, the extraordinary heat, apparently in- 
creasing as wc descend, may be satisfactorily ac- 
counted for in a simpler way : — 1. It may be partly 
received from the persons employed in wArkiiig the 
mines. 2. The lights that are required in these 


dark regions afford another source of heat. 3. But 
the chief cause is supposed to be the condensation 
of the air, which is well known to produce a high 
degree of heat. The condensation, moreover, 
becoming greater and greater according to the 
depth, the heat ought, on this accoiftit, to increase 
as we descend ; and as a constant supply of fresh 
air from above is required to maintain the lights, 
as well as for the purposes of respiration, at the 
rate of about a gallon a minute for each common- 
sized light and each workman, it is not surprising, 
that the temperature of dec]> mines should be 
found to exceed that of the surface in the same 
lafitiide. This explanation of the phenomenon 
seems to derive confirmation from the eircumstance 
that the high temperature observed is sa^ to belong 
only to tliose mines that are actually worked, and 
that it ceases when they are abandoned. If we 
except these cases, and that of volcanoes and hot 
springs, the temperature of the interior of the 
earth seems to be the mean of that at the surface ; 
and hencc^it is inferred that it is derived from the 
same source. The diurnal variation of heat, so 
considerable at the surface, is not to be perceived 
at the depth of a few feet, although here there is a 
gradual change that becomes sensible at intervals of 
a month. At the depth of thirty or forty feet, the 
fluctuation is still less, and takes place more slowly. 
Yet at this distance from the surface there is a small 
annual variation ; and the time of midsummer, or 
greatest heat, is ordinarily about the last of October, 
and that of midwinter, or greatest cold, is about 
the last of April. These times, however, are liable 
to vary a mouth or more, according as the power of 
the earth to conduct heat is increased by unusual 
moisture or diminished by dryne.s8. But at the 
depth of eighty or a hundred feet, the most sensi- 
ble thermometer will hardly exhibit any change 
throughout the year. So, on the other hand, if we 
ascend above the earth’s surface, we approach 
more and more to a region of uniform temperature, 
but of a temperature much below the former. 
The tops^f very high mountains are well known to 
be covered with perpetual snow, even in the tropical 
climates. The same, or rather a still greater degree 
of cold, is found to prevail at the same height, when 
we make the ascent by means of a balloon. The 
tops of high mountains are cold, therefore, because 
they are in a cold region, and consequently swept 
by currents of cold air. But what makes the air 
cold at this height } It is comparatively cold, partly 
because it is removed far from the surface of the 
eart^ where the heat is developed, but principally 
because it is rarefied, and the heat it contains is 
disused over a larger space. Take a portion of air 
near the surface of the earth, and at the tempera- 
ture of 79'* of Fahrenheit, for instance, and remove 
it to the height of about three and a half miles, and 
it will expand, on account of the diminished pres- 
sure, to double the bulk, and the temperature will 
be reduced about 50°. It will accordingly be below 
the freezing point of water. This height varies in 
different latitudes and at different seasons. It in- 
creases as we approach the equator, and diminishc's 
as we go towards the poles. It is higher, also, at 
any given place, in summer than in winter. It is 
moreover, higher when the surface of the ground 
below is elevated, like the table land of Mexico. At 
a mean the cold increases at tRe rate of about 1" for 
every 300 feet of elevation. In addition to the above 
it ought to be mentioned, that the tops of mountains 
part with the heat they receive from the sun more 
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fCtdUj on account of the radiation taking place 
more freely in a rarer mcdiumi and where there arc 
few objects to send the rays back again. 

Conlinued on vape \42.J 


MISCELLANIES. 

Origin of the RaVs Wing Gas .—Tliii 

excellent method of projlucing a large light with a 
small expenditure of gas, was discovered by acci- 
dent, and shows the trivial vircumstances from 
which the greatest improvements often arise, A 
brass-founder, who wished to exhibit to a friend the 
production of gas on a small scale, when it fifst 
came into use, had at hand only a burner, whose 
hole had f ccidently been stopped up ; and not 
having any instrument at the time to unstop it, he 
in haste took hold of a saw which lay by him, and 
made a cross cut through the hole. When this was 
tried, he found to his great joy, that it produced 
the most brilliant effect ; and being a collector of 
animals, he instantly compared it to the wing of a 
bat, which name the burner has kept ever since. 
His fHends were anxious he should secure an inte- 
rest in it by a patent, but he generously gave it to 
the trade at large. 

The jSjpfder.— Of all the insect tribes which come 
beneath the bane of vulgar prejudice, this is as- 
suredly tlie most curious. First, the Barbary 
spider, which is as big as a man’s thumb. This 
singular creature carries its children* in a bag like 
a gipsy. During their nonage the young folks 
reside there altogether, coming out occasionally for 
recreation. In requital for this kindness on the 
part of their nurse, the young spiders, when they 
are full grown, become mortal foes to the parent, 
attack her with violence, and if they are conque- 
rors dispose of the body as a fit subject for their 
next meal. Then there is the American spider, 
covered all over with hair, which is so large as to be 
able to destroy small birds, and afterwards devour 
them ; and also the common spider, whose body 
looks like a couple of peninsulas with a I’ttle isth- 
mus (its back) between. 

Henmal qf Great Weights , — Is it not ridiculous 
that, in spite of our knowledge of the mechanical 
powers, nations in a semi -barbarous state should 
perform with ease and alacrity what our engineers 
fail to do ? The famous gun Malik-e-meidan, or 
Lord of the Field, at Berjapoor, 14 feet 9 inches 
in length, with a bore of the diameter of 2 feet 
5 inches, and 14 inches thickness of metal, was 
originally cast at Ahmednuggur, 150 miles ^rom 
where it now lies, on one of the bastions of tlm wall 
of Baijapoor, yet the project of transporting it to 
England was, on account of its size and weignt, 
given up in despair, as was also the case with the 
great gun at Agra, which has lately been blown to 
pieces. A large party of sailors and laborers were 
employed for a fortnight at Rangoon, in Birma, in 
transporting the large beU attached to the famous 
temple, a dist&nce of a few yards to the river, in 
the middle of which they managed to deposit it, 
instead of in a brig as was intended. Despairing 
of success it was delivered over to the Birmese, 
who, in the course of three days, raised it from the 
bed of the river to its former situation in the temple. 

Indelible Ink pre^ared!^from VanodtuiM.— The 
fottowing account is given by Berzelius, of a new 
and almost inddible ink, applicable to all common 


purposes, which he has prepared from the recently 
discovered metal, vanadium. The vanadates of 
ammonia, that is the combinations of the acid, 
formed by this metal with oxygen, united to the 
alkali ammonia, when mixed with infusion of galls, 
form a black liquid, which is the best writing ink 
that can be useA The quantity of salt necessary 
for a perfectly bldbk ink is so small, that it will 
be not worth considering, when vanadium is more 
generally known. The writing obtained with this 
ink is perfectly black. Acids render it blqc, but do 
not obliterate it like common wri,Ung ink; the 
alkalies when sufficiently diluted not to act upon the 
paper, do not dissolve it, and chlorine, which de- 
stroys the black color, does not, however, efface the 
writing, even when water is afterwards suffered to 
run over it. bn a word, if this ink is not perfectly 
indelible, it strongly resists reagents, which in- 
stantly cause common ink- to disappear; added to 
which, it is blacker and flows better, because it con- 
sists of a solution, and not of a precipitate sus- 
pended in a solution of gum. It remains to be 
proved what the effects of time will be upon it. 

Tb remove a Hard Coating or Crust from Glass 
and Porcelain Vessels , — It often happens that glass 
vessels, used asipots for flowers and other purpoaes, 
receive an unsightly deposit or crust, hard to be 
removed by scouring or rubbing. The best method 
to take it off, is to wash it with a little dilute muria- 
tic acid. This acts upon it, and loosens it very 
speedily . — Journal des Connaissflnees Usuelles, 

Scotch Method of Preserving E^r^s.—Dip them, 
during one or two minutes in boiling water. The 
white of the egg then forms a kind of membrance, 
which envelopes the interior, and defends it from 
the air. This method is preferable to the varnish 
proposed by Reaumur. 

Substitute for India Ink , — Boil in water, some 
parchment or pieces of fine gloves, until it is^e- 
duced to a paste. Apply to its surface while still 
warm, a porcelain dish which lins been held over a 
smoking lamp : the lanqi-black which adheres to 
it, will become detached and mingle with the paste 
or glue. Repeat the operation until the compo- 
sition has acquired the requisite color. It is not 
necessary to grind it. It flows as freely from the 
pencil as India ink, and has the same transparency. 


QUERIES. 

98. — What ths cause of the rotary motion acquired hy 
a watch glass when placed on an inclined looking glass, in 
its progress to the bottom ? Answered on page 411. 

99. — 'I'o what extent has carburetted hydrogen been com- 
pressed, has it ever yet been reduced to a solid or liquid, and 
if so, does it resume the aeriform state, on the pressure being 
removed ? Answered on page 312. 

100. — Is there any point in the mandril of a lathe which 
remains stationary, while the mandril revolves f Answe.tsl 
Tnpage 176. 

10).— What is the principle of the quicksilver hi ate? 
Answered on page 176. 

102. — What Is the difTerence between sheet and forked 
ightnina, and the cause of that difTerence? Answered on 

pageSfff, 

103. — It there any rule for geometricallv trineriting any 
rectilineal angle ? Answered on jiage 207. 

104. — What sort of gum or glue do modellers In card board 
use ? Answered on jtage 1 60. 

105. — How is hair sorted into lengths, and cleansed ? 
Answiwed on ftage 3.59. 

106 What Is the reason that a drop of glass being broken 

at the smaller end, flies into dust ? Answered on page 31 2. 

107. — Why may there not be invennd a perpetual motton, 
and what is the nearest approach to it yet known f Ansteered 
on page 194. 

108. — Why is snow white ? Answered on page 207 ; 
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TURNING. 

Thrrr is, pnhfips, no contrivnncc with which 
haniRn ingcimiry lius aided the <K*xterity of the 
mechanic more entitled to our admiration than tiie 
lathe: especi.'illy when we take into nceount all 
the improvements it has undergone, from its sim- 
plest and most ancient form in the potter’s wheel, 
to that adaptation of varied and complex mechanism, 
by which not merely circular turning of the most 
beautiful and accurate description, but exquisite 
iigure-work, and complicated geometrical designs, 
depending upon the eccentric and cycloidal move- 
ments, are daily produceil. o 

The operation of turning differs very essentially 
from most others, in the circumstance, that the 
matter operated upon is put in motion by tlie 
machine, and is wrought by means of edge tools, 
presented to it, and held fast ; whilst in most others 
the work is Axed, and the tool put in motion. In 
ordinary turning, the work is made to revolve on a 
stationary straight line as an axis, while an edge 
tool, set ready to the outside of the substance in a 
circumvolution thereof, cuts off all the parts which 
lie farthest from the axis, and makes the outside of 
that substance <jfliccntric with the axis. In this 
case, any section of the work made at right angles 
to the work will be of a circular figure ; but there 
are methods of turning ellipses and vapous other 
€unre<3^ distinguished by the name of engine-turning. 


I* I^aHics arc finile in a great variety of forms, and 
put in fbotiou by different means ; they are called 
cent re -I at hex where the work is supported at both 
ends ; mandril^ rpindle, or chuck lathes, when the 
work is fixed at the projecting extremity of a spin- 
dle. From different methods of putting them in 
motion, they are called /;o/e-lathes, and hand-wheel 
lathes, or yhof-bitlies ; for great works they are 
turned by horses, and water-whc;els, but more ge- 
nerally by steam-engines. Tlie lathes used by wood 
turners are usually made of wood in a simple form, 
aniji are called f>er/-lathes ; the same kind will serve 
for turning iron and hra^s : hut the best work in 
nKtol is always done in iron lathes, which arc usually 
made with a triangular bar, and arc called &ar-lathes. 
Small ones, for the use of watch-makers, are de- 
nominated turn-heneJm ; but there is no essential 
distinction between these and the centre lathes, 
except in regard to size, and that they are made in 
metal instead of wood, and the workmanship being 
more accurate and better finished. 

The Centre Ijothe is of all these machines the 
most simple. It consists of two upright blocks, 
or as they are called puppets, one of them moveable 
backwards and forwards, and both of them bearing 
a screw, which passes through them horizontally, 
and ill a line with eacSi ot^er; these screws are 
pointed; and between the points the work to be 
tunicd is fixed, while a circular motion is given to 
it b/ a string passed once or twice round the work, 
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and fastened below to a Iroadle, the upper end of it 
going over a pulley anil liaviiig a weitjht attached, 
or else fasteiieil to an eljistic pole, which draws the 
String hack again wlien it has been forced down- 
wards by the treadle. This lathe is now but little 
used, as it is iy»t applicable to the general purposes 
of the turner, it being impossible to turn any dtdi- 
■cate work, or that which is required to be hollow, 
even to turn a disk by means of the centre lathe is 
difficult, if not impossible. 

The Foot Ijothey with Mandril and Collar . — A 
lathe of this kind serves equally well for centre work 
and the more delicate and beautiful specimens of the 
art, whether of ivory, metal, or wood, and is that 
almost universally employed by the amateur, as 
well as the professed artizau. The introductory 
angraving, ^and following description which refers 
to it, will show the simplest construction, and being 
made almost wholly of wood, the amateur will havti 
but little difficulty in making a great part of it hiin- 
aelf, should it be desimble. 

The bed of tin: lathe consists of two beams or 
aheeks fixed parallel to each other, and lea\iiig a 
apace of about IJ inch betwei-n them. Ti»c cheeks 
may be 3 feet long, 5 inches deep, and 2 inches 
thick, and made of yellow ileal, or still better of oak. 
The bed of the lathe is supporteil by l<'g.sattlu! end, 
properly framed together, so as to bear the ^heel, 
&c. afterwanls to he mentioned. 

A is the mandril, tlu! most imjmrtant part of the 
lathe, — it is usually fixi-d iu a strong iron frame or 
bed, totally distinct from the wooden h<Ml of the 
lathe itself, as is showm in the engraving. It con- 
sists of a spindle fi.xi'd in this iron frame, in a hori- 
zontal direction, made of iron, but bearing a steel 
point at one end, where it is supported by tlm screw 
K, and furiiisheil at the <jther end or nose of the 
mandril, as it is called, with a screw L., to winch 
screw, the work is afterwards to be atl ached by 
means of chucks, Ac. Where it ]»;Ls.ses the inner 
leg of the iron siqqmrt it works mlo a correctly 
turned steel collar, thus llu? spindle is ca^mblc of 
motion readily around its centre, but in no other 
direction. To give it this motion flic .spindle is 
furnished witli a wheel of tliree or more diHereiitly 
sized grooves, over one of which a rope or catgut 
passes. This, which is called the lathe band, extends 
over a fly wheel placed beneath the bed, .setai as 
connected with the axis and cranks F. The fly- 
wheel, which must be of consideralile weight, is so 
much larger than the mandril wlieel aliove, }is to 
cause the latter to revolve many times during one 
of its own revolutions. The cranks are, connected 
by bent iron links to the treadle G. I’he motion is 
therefore communicated from the workman’s foot 
to the treadle G. ; it passes through means of the 
cranks to the axis and wheel F, and then onwards 
to the mandril, and supposing a piece of wood be 
fastened to the screw L, it will of course turn round 
with equal velocity to the mandril with which it is 
in unison. 

There are two other important parts of the foot 
lathe, the back puppet and the rest. The hack 
puppet is shown at C. It consists of an iron or 
wooden support, capable of moving backwards and 
forwards in the groove betwciMi the two cheeks of 
the bed, and of being screwed down at any parti- 
cular part by the hand-scrc:^ J. In the upper part 
ia a apindle of iron M, moved backwards and for- 
wards by the screw N : its object is to support the 
diataut ends of any long body which is to be turned. ' 


The sj)indle then which forms the axis, must bo 
at the same height above the bed as the nose of the 
iiiaTidril and ought to run in a corrwt line with it, 
and be so accurately fitted into its socket ns not to 
shake in the smallest degree in the after ojreralion. 



will be sriMi that by theso simple movements this 
iijiper part may he fixed to any heiglit, and in any 
))o.sitioii, by means of the smaller screw in the 
soi'ket, wliile it moves to the re([iiisite di.'«taiiee and 
situation by the veerew below. 

Pracdieal observations on ehiu'ks, tools, and inof^i* 
of Opel .ding will form tlie Mibjeet of fiiLui'e remarks, 
wliieli W'f are iridiieed (lie more readily to give, 
lu'eaiiM* there is no work on turning in the language, 
except one by Ihbetson, whieh is upon one hraneh 
only, and intended rather to give an nei’uunt of a 
idiuek of his invention, than to explain the general 
]n’im*iples of the art. 


LUMINOUS ANIMALS AND INSECTS. 

Tiik remarkable property of emitting light during 
lift;, is only met with among.st animals of the four 
last classes of modern naturalists, viz. moUitsca, 
insects, worms, and zoophytes. 

The mullusca and worms contain each but a single 
luminous species ; pholaa tlactylus in the one, 
and the nereis noctUnca in the other. 

Some species yield light in tlic eight following 
genera of insects ; elatOy lampyrisy fiilgoray paususy 
ecolopendray cancery lyncpusy and limulns. The 
luminous species of the genera lampyrus and fulgora, 
arc more numerous tliaii is generally supposed, if 
we may judge from the apjiearance of luminous 
organs to be seen in dried specimens. Amongst 
zoophytes wc find that the genera mcduaay bereo^ 
and pennaiulay contain species which afford light. 

The only animals whicli appem* to possess or« 
ganizatioii for the production of |[[{ht, are the lu- 
minoii.s species of lampyrus, elator, fulgora, and 
^lausus. 

'The light of the lanipyridcs, (glow worms,) is 
known to proceed from some of the lost rings of the 
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abdomen, which, when not illuminated, are of a 
pale yellow color. Upon the internal surface of 
these rings there is spread a layer of a peculiar 
soft yellow substance, which has been compared 
to pastQf but by examination with a lens, it is found 
to be organised like the common interstitial sub- 
stance of the insect’s body, except tliat it is of a 
i closer texture, and a paler yellow color. Tlie seg- 
ments of the abdomen, behind which tliis particular 
substance is placed, are thin and transparent, in 
order Jn expose the internal illumination. The 
number of luminous rings varies in diiferent species 
of lampyris, and as it would seem at diiferent periods 
ill the same individual. 

Besides theiuminous substances above described, 
tlicre may be di.scovetcd in the common glow-worm, 
on the inner side of the last abdominal ring, two 
bodies, vrhich to the naked eye appear more minute 
tiian the head of the smallest pin. lliey are lodged in 
two slight depressions, formed in the shell of the 
ring, which is .it these points particularly transpa- 
rent. On examining these bodies under the micro- 
8co])c, it was observed that they were sacs, containing 
a soft yellow substance, of a more close and homo- 
geneous texture than that which lines the inner 
surface of the rings, nie membrane forming the 
sacs aj)j)cared to be of two layers, each of which is 
coin])osed of a trunjiarent silvery fibre, in the sifirne 
manner jis the inti;rnal nieinbrane of tlie respiratory 
tnlics of insects, except tliut in this case, the fibre 
passes in a spiral iiisleail of a circular direction. 
This membrane, tliuugli so delicately constructed, 
is so elastic as to preserve its form after the sac is 
ruptured, and the contents discharged. The light 
tliat proceeds from the sacs is less under the control 
of the insect tlian that of the luminous substance 
sjiread on the rings ; it is rarely if ever entirely 
extiiiguishc.d in tlie seasons that the glow-worm 
^ives light, e^en during the day ; and wlien all the 
other rings are dark, tlicse sacs often shine brightly. 
The small sacs of luminous substances .are not 
found ill any species of lampyris, except the glow- 
worm of tliis country. Tlmnbcrg inoiitions that the 
lampyris japuiiica has two 'lesieles on the tail, which 
alford light. 

The organs for the jirodiiction of light in the 
genus elaler are situated in the eoreelet; these 
likewise consist of a peculiar yellow sulistariee, 
placed behind transparent parts of the shell, which 
suffer the n<atural color of this substance to be seen 
through them in the day, and when illuminated give 
)>assage to the light. Tlie most luminous species of 
this genua are elater nuciilucwtf elator ignitus, and 
elalar phosphorea. 

On deseeting the organs of light in the clatcr 
noctilucus it was found that thare is a soft yellow 
substance, of an oval figure, lodged in the concavity 
of the yellow spots of the eoreelet, which parts 
are particularly thin and transparent in this species. 
This substance is so remarkably close in its struc- 
ture, that at first view it appears like an inorganic 
muss, but with a lens it is readily perceived to be 
coni])osed of a great number of very minute lobes, or 
lobules, closely pressed together. Around these 
oval musses llie interstitial substance of the eoreelet 
is arranged in a radiant manner, and the portion of 
the shell that immediately (!overs the irradiaU'd sub- 
stance, is in a c^ain degree transparent, but less so 
than that which lies over the oval iiiass(*s ; it is there- 
fore probable that the interstitial substance in tliis 
situation maybe endowed with thejirojierWof shining. 
A fasciculus of tlie muscles of the eoreelet arises in 


the interior of the oval masses of the luminous 
substance, but not apparently with any design, os it 
contributes with the adjacent fasciculi to move thf 
anterior feet. 

The light in the genus fulgora, (lantliom fly,) 
the Candelaria and lantemaria, has been observed to 
issue from tlie remarkable proboscis on the fore part 
of the head. This part has always been deseribed 
by authors as hollow or empty ; and what is moi'e 
extraordinary, that the cavity communicates freely 
with the external air, by means of a chink or narrow 
aperture, placed on each side of the proboscis. 
This projection is covered internally by a membrane, 
between which and the homy part or shell, there 
appears to be interposed a [lale reddish colored soft 
substance, that is arranged in the candelaria in 
broail lines or stripes ; but it is so t^iin, that its 
structure could not be distinctly examined, or aliso 
lutely determined, whether, it should be considered 
as a substance intended to furnish the light of these 
insects, or the pigment upon which the color of the 
proboscis depends. 

The globes of the antennae constitute the organs 
of light in the pausus spherocerus. Dr. Afzelius, 
who discovered the luminous property in this spe- 
cies, com})ares them to lanterns spreading phosjihoric 
light. The rarity of the insect prevented the ex- 
aiiiiiiition of its structure, but from the form and 
situation of its organs of light, it is most probable 
they are constructed like those of the fiilgorae. 

II has been conjectured by Carradori and others, 
that the lampyrides were enabled to moderate or 
extinguish their light by retracing the luminous sub- 
stance under a membrane ; but neither in them, nor 
any of the other luminous insects, has an apparatus 
of this sort been discovered. The substance furnish- 
ing the light is uniformly applied to corresponding 
transparent parts of the shell of the inseeft from 
whence it is not moved ; indeed a membrane «£ it 
did exist, would have but little effect in obscuring 
the light, and never could serve to extinguish it. 
The regulation of the kind and degree of the luminous 
appearance, does not depend upon any visilile 
meiihunfkm ; but, like the production of light itself, 
is accomplished by some inscrutable change in the 
luminous ntatter, which in some animals is a simple 
operation of organic life, and in otlicrs is subject 'to 
the will. 

With the exception of the animals above mentioned 
the exhibition of light depend upon tlie jiresence 
of a fluid matter. 

III the pholos dactylus the luminous fluid is parti- 
cularly evident, and in vast quantity ; it is recorded 
by^^linythat this fluid is like liquid phosphorus, 
and renders every object luminous with which k 
cemes into contact. Reaumur also found that it was 
diffusible in water, or any fluid in which the animal 
might be immersed. 

The shining of the scolopendra electrica is accom- 
panied by the appearance of an effusion of a luminous 
fluid upon the surface of the animal, more particu- 
larly about tlie head, which may be received ujum 
the ^and, or other bodies brought into contact widi 
the insect at the moment, and these exhibit a phos- 
pliorii* light for a few seconds afterwards. This fluid 
however has never been discovered in the form of 
moisture, even upon the cleanest glass, although 
examined immediately with the must scrupulous 
attention by a lens ; it hiust therefore be extremely 
attenuated. • The same appearance has been observed 
during the illumination of nereis noctiluca by Fou- 
goroux and Boudaroy 
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The animal discovered by Rivillc shed a blue 
liquor, which illuminated the water for a distance of 
two or three lines. 

Spallanzani relates, that the medusa which he 
examined, communicated the property of shining to 
water, milk, a»d otlier fluids, on being rubbed or 
squeezed in them. 

Tlic luminous fluid is, in some instances, confined 
to particular parts of the body, and in others is dif- 
fused throughout the whole substance of the animal. 

In the scolopendra electrics, it appears to reside 
fcnmediately under the integument. In the lyu- 
ceus discovered by Rivillc, it is contained in the 
ovary. Every part of the body of the medusae is 
furnished with this fluid, ns there is no part but 
what lias been seen illuminated uiuUt diflerent 
circumstances; though Spallanzani affirms that it 
is only found in the large tcntacnla, the edges of 
the umbella, and the purse or ceiitral«mass ; which 
he proved, he says, by detaching these parts suc- 
cessively, when they shone vividly, while the rest 
of the body neither gave light, or commutiieated 
any luminous appearance to water. 

Spallanzani discovered a mucous luminous fluid 
in the plumule of the jiennatula phosphorca. 

The phenomenon of animal light has been at- 
tempted to be explained in diliercnt ways. By 
many persons it was formerly ascribed to a jwitrew 
factive process; but since the modern theories of 
combustion became known, it has been generally 
believed to depend upon an actual inflammation j 
of the luminous substance, similar to the slow (‘oin- 
bustion of phosphorus. Otliers have accounted for 
the luminous effect, by supposing the matter of 
light to be accumulated, and rendered latent under 
particular circuinstanccs, and afterwards evolved in 
a sensible form. 

Thempinion of the light of living animals being 
tbc consequence of putrefaction is evidently absurd 
and contradictory to all observations on the subject. 

It has been proved by the experiments of Dr. 
Hulme, an^ others, that even the luminous ap- 
pearance of dead animals are exhibit^,d onl^ during 
the first stages of the dissolution of the boiy, and 
that no light is omitted after putrefaction has really 
commenced. * 

Spallanzani, who was the most strenuous advocate 
for the phosiphorescent nature of animal light, 
stated that the glow-worms shone more brilliantly 
when put into oxygen gas ; that their light gradu- 
ally disappeared in hydrogen or in azotic gas, and 
was instantly extinguished in fixed air ; that it was 
also lost by cold and revived by the application of a 
warm temperature. He conjectured that the lutai- 
nous matter of these insects was composed of hy- 
drogen and carbonated hydrogen gas. * 

Forster relates, in the Lichtenbergh Magazine 
for 1783, that on putting a lampyris splendilula 
into oxygen gas, it gave as much light as four of the 
same species in common air. 

Carnidori has made some experiments upon the 
lucciole, (lampyris italica,) which led him to deny 
its phosphorescence. He found that the lumifbus 
part of the belly of the insect shone in vacuum, 
in oil, in water, and different liquids, and under 
differeut circumstances, where it was excluded from 
all communication with oxygen gas. He accounts 
for the result of Forster’s e?^ucriment, by supposing 
that the worm shone (more vividly, because it was 
more animated in oxygen gas than in common air. 

Carradori adopts on this subject the doctrine of 
Bmghatelli, and ascribes the luminous ap^iearancc 


of animals to the condensation and extrication o( 
light in ))articulur organs, which had previously 
existed in combination with the substance' of their 
bodies. He supposes the light to be originally 
derived from the food, or in the atmospheric air 
taken into the body ; in short, tliat certain animals 
have the peculiar property of gradually imbibing 
light from foreign bodies, and of afterwards secreting 
it in a sensible form. 

Various experiments on the himinons meduss 
were made at Herne Bay, wdth the assistrnce o. 
George May, Esq., of Stroud House,- and in the 
presence of a large compruiy, capable of accurately 
distinguishing their results. From which it appears, 
tliat so far from the luminous substance being of a 
phosphorescent nature, it sometimes shows the 
strongest and ifiost constant light when excluded 
from oxygen gas, that it in no circumstances under- 
goes any process like combustion, but is actually 
incapable of being inflamed ; that the increase of heat, 
during the shining of the glow worm, is an accom- 
paniment, and not an effect of the phenomenon, 
and depends upon the excited state of the insect ; 
and, lastly, that heat and electricity increase the ex- 
hibition of* light, merely by operating like other 
stimuli upon the vital properties of the animal. 

.Spallanzani’s evpiTiments of diffusing the lumi- 
nous liipiur of the medusa*, in water, milk, or other 
fluids, are in direct contradiction of his own tiieory, 
as is idso the extiuetion of the light of these 
mixtures by the application of a high tlcgrce of 
heat. 

If the light emitted from animals. \^ ,:re derived 
from their food, or the air they resjnrc, as sujiposed 
by Carradori, the plu*norm*n(m slunhl he ineivascd 
or diminished, according to the cjuauiity of food or 
air that the creatures consume ; but " c do not find 
this to be the case, for in tho.'.c sii ii k if. wlii're. they 
are sometimes found to be most lunnuous, they ai» 
deprived in a great nn‘asurc of llu sc ^l^^mncd sources 
of their light. 

Ill fact, the luminous exhibitions of li\ing animals 
are not only independent of all foivigii li'^ht, but arc 
frequently destroyed by the latter. 'I'lui shining ol 
the medussc ceases ujion the rising of rhe moon, or 
at the approach of day : ami wheo out of the' sen 
they never can be e\(Mtt*d to throw oat light until 
they had been kept some time in tlic dark ; all the 
luminous insects likewise secrete themselves as much 
as possible during the day time, and go abroad only 
at night. The scopolendra electrica indeed will not 
shine unless it has been previously exixtsed to solar 
light; but it has been obsi'rvcdto shine os brilliantly 
and as frequently, after being kept a short time in a 
light situation, as when left uncovered the whole day ; 
thccircumstanccofthescolopeiidrarequiringexposure, 
previous to its giving out light, is very unaccounta- 
ble, as the insect, when left to itself, always seeks as 
much as possible concealment during the day — 
indeed it is the opinion of some naturalists tliat it is 
kUled by the light of the sun. 

The following is on enumeration of the several 
conclusions that are the result of observations m ade 
upon the phenomena of animal light. 

The property of emitting light is confined to 
animals of the simplest organization, the greater 
number of which are inhabitants of the sea. The 
luminous property is not constant,* but, in general, 
exists only at certain periods, and in jiarticular 
states of the animal's body. The power of showing 
light residei in a peculiar siibstanee, or fluid, which 
is sometimes situated in a particular organ, and at 
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others diffused throughout the animal’s body. The 
light is differently regulated when the luminous 
matter exists in the living body, and when it is ab- 
stracted from it. In the first case it is intermitting^ 
or idtemated, with periods of darkness ; is commonly 
^ produced^ or increased, by a muscular effort, and is 
'^omctimes absolutely dependent upon the will of the 
Viimal. In the second case the luminous appearance 
is usually permanent until it becomes extinct, after 
which it may be restored by friction, concussion, and 
the a])pli^tionof warmth, which last cause operates on 
the luminous n^ptter (while in the living body) only 
indirectly by exciting tlie animal. The luminous 
matter in all situations, so far from possessing phos- 
phoric propcrtiqj{ is incombustible, and loses the 
(piulity of emitting light by being dried or much 
heated. The exhibition of light, hosvever long it 
may be continued, causes no diminution of the bulk 
of the luminous matter. It does not require the 
presence of pure air, and is not extinguished by 
other gases. 

The luminous appearance of living animals is not 
c\liaustcd by long continuance, or frequent repeti- 
tions, nor accumulated by exposure to natural light ; 
it is tlierefore not dependent upon any foreign source, 
but inheres as a property in a pecidiarly organized 
animal substance or tluid, and is regulated by the 
same laws which govern all the other functions eff 
living beings. 

The luminous jiropcrty does not appear to have 
any euuneelion with the economy of the uiiimals 
that [)ossc\ss It, except in the Hying insects, which 
l)y that meaub dbeover each other at night for the 
jiurpobc of hcxurd congress. — Abridged Jruin the 
Alayu^tne, 


• GROWING PLANTS IN WATER. 

TiiK growing of hyacinths and other bulbs, in water 
gla^bes, that they may decorate our apartments 
during that season when external nature is dead and 
dreary, has of late years been of eommon pracliee. 
Lately the phenomeiiu involved in the progress of 
vegetable germination aiul growth, has more than 
ever been subjected to observation, by the successful 
attempt of some persons to grow young oaks in 
wruter, and to propagate cuttings of ordinary plants 
in the same medium. 

The following practical observations and remarks 
on the vegetative principles, called into action 
during the tirst growth of roots, may be useful not 
merely to the amateur gardener, but interesting to 
the botanist and genitral observer. • 

One of the conditions of germination is the exclu- 
sion of light, as was long ago satisfactorily proved, 
by Ingenhoiitz and Senebier. The truth of this, 
taken in its fullest extent of meaning, has been 
doubted, though its general application is beyond 
cavil or dispute. Thus even the Honling water 
plants, as, for example, the duck -weed, although 
when grown it is seen upon the surface of our 
ponds, and exposed to the ilireet light of a meri- 
dian sun, yet, when young, and while roots are pro- 
truding themselves, it lies carefully iqion tlie mud at 
the bottom. This is not merely supported by argu- 
ments drawn from a particular class of vegetables, 
but may be proved by direct experiment. 

Place a hyacinth root in a white tronsp^ent glass, 
ttud another in a blue glass, both being exposed to 


the light ; let them be examined from time to time, 
when it will be found that that in the blue glass 
will have, the roots not merely more vigurous, but 
long before the other. If a third root had been 
pla^d, at the same time, in another white glass, 
and that suffered to remain in some d^k place, the 
roots would be found still more grown, making al- 
lowance of course, if necessary, for freedom of air, 
and any variation of temperature. Throughout all 
vegetable nature the principle is apparent, and why ? 
Merely because light is too great a stimulus to the 
young and tender roots, they require but moisture 
and warmth — thus all seeds in germination throw 
thejr roots downwards, and whatever position 
they may be in, yet they seek darkness with 
equal avidity os the stems, leaves, and flowers, 
afterwards to be produced, will, in due firne, offer 
themselves unshrinking to the summer's sun. After 
a time light docs not appear to have so injurious a 
tendency upon the plant — thus hyacinths begin to 
germinate badly in white glasses, and often even rot 
off before any roots are projected, but when once 
radicles ar6 apparently vigorous, no danger of rotting 
is to be apprehended, but they will flow'er almost 
equally well, whether exposed to light or not, and to 
the well-being of tlie flowers and leaves light is indis-. 
2 )ensably ilcicessary. 

Thosf , therefore, who would have healthy winter 
flowering bulbs, (of which the principle sorts are 
hyacinths, narcissus, crocus, early dwarf tulip, and 
the jonquil,) must place the glasses which contain 
them, for some time, in dark ness, eitlier in a warm 
cellar, or if in a room by covering the glass with 
dark pajier. Wlien the roots are two or three inches 
long the glass may be brought into Uie parlour, or, 
if thiire, the paper removed from them. Gardeners 
usually put tlie roots in the ground for a lc>rtiiight 
before placing them in water. AVlieu in the glasses 
the water should only reaeli up to the lower part of 
the bulb — otherwise it will be apt to rot by excess 
of moisture. 

Tliis last principle must be acted upon in the 
growth of secdstunder .similar circuinstaiiees. There 
are but seeds wliich will germinate w’holly under 
water. Those of water plants usually fix themselves 
at the bottom td’ ponds, Ac., and there expand, Imt 
thaf is not the case with plants in general. Du 
Hamel found that peas, wiiieli be jilaccd merely upon 
a piece of w'et sponge, so as to immerse them by 
nearly one half, germinated as if in the soil ; but 
this was the most they eonld bear, for when totally 
immersed in the water they rotted. A common cx- 
licriincnt shows this forcibly: — C’over a bottle with 
flam#:!, rub over it some mii&tard seed, and place it 
in a jian of water. All the sei*ds above the surface 
bellig kept moist by the flannel, germinate, while 
those below the w’ater remain dormant, or rot away ; 
and this experiment equally proves the necessity of 
darkness, as the seeds upon a bottle so prepared, 
will, in the dark, grow twice as fast as if in the sun- 
shine. Nature always chooses her owm appointed 
time for all things. Seeds grow but in the spring — 
bulbs send downwards their roots during the damps 
of autumn, after having passed a period of repose — 
should either be retarded beyond the natural period^ 
though vitality may not be destroyed, yet it becomes 
languid, and if kept long in this unnatural state of 
torpidity, or if prevented from enjoying it at a 
proper season, they cab BCiyrcely be expected to 
produce vigorous plants ; bulbs keep dormant 
during the autumn, whim they ought to be growing, 
or hvft in the ground, and watered during summer 
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and thus thrown prematurely into action, will seldom 
flower well the following season. The early part of 
November for luillis, anil the eaily part of Febniary 
for seeds in generJil, will best succeed. 

An acorn, suspended by a thread in a hyacinth 
glass, and half innnersed in water will then grow 
vigorously, and Ibriii a pretty object. Tlie seeds 
of peas and beans, of most other leguminous plants, 
of wheat, oats, and other of the grasses ; and, indeed, 
all quick -growing seeds will answer well for tins 
purpose — such as arc small may be placed upon a 
bit of cork, covered with flannel, and lefl: Hoating. 

The seeds of rice before the husks are taken off, 
and which is then called paddy ^ grows well w|^en 
scattered among cotton Avadding, and this kept in a 
glass of w ater. 

This is tfn extremely interesting method of iwo- 
pagation, and will sncc^eed with many seeds, roots, 
and cuttings, though the glass of water is not neces- 
sary. Thus a crop of corn, or potatoes, may be pro- 
duced, by wrapping up the seed of the first, or a 
small root of the other, in a ball of cotton wadding, 
suspending it from tlie ceiling, and keeping it wrcll 
watered ; an acorn will grow' thus, and mignionette 
seed also ; so will various cuttings, particularly of 
the willow — the pipings of pinks — the roots of cro- 
cuses and snow drops — of the bulbous-rooted iris — 
of the ginger — the stems of succulents, &c. ;,,aiul as 
to the parasitic orchideous plants, the customary 
method of cultivation is to place them on pieces of 
wood, or in little baskets of moss, kept watered at 
stated jieriods, according to the nature of the parti- 
cular species growing. 

Thus in the apjiarently-simple process of growing 
bulbs in glasses, jihiloMiphical principles must be 
considered, and he who will succeed in managing 
the vital objects of nature, however indifferent he may 
think them to mindr circumstances of soil or situa- 
tion, yet the laws of organization, preservation, and 
increase must not be infringed upon w'ith impunity, 
or disappointment will attend even his greatest labor 
and assiduity. 

{^Continued on paye 147*.) , 


TEMPERATURE. 

(Resumed from paye 136, and conclnded.) 

The question has been much discussed, whether the 
winters in the temperate latitudes have become 
milder or not. There is uhuiulaiit evidence, it 
seems to us, in favor of the alleged cliarigc. 
Rivers which used to be frozen over so as to siiji^jort 
armies, and which Averc expected to he coA'ered in 
the winter season with a natural bridge of ice, arf a 
common occurrence, now very rarely afford such 
facilities to trav'ellers. ITie directions for making 
hay and stabling cattle, left us by the Roman writers 
on husbandry, are of little use in modem Italy, 
where, for the most part, there is no suspension of 
vegetation, and where the cattle graze in the fields 
all winter. Tlie associations with the fireside, an- 
nually referred to as familiar to every one, can be 
little understood now in a country where there is 
ordinarily no provision for warming the houses, and 
no occasion for artificial heat as a means of comfort. 
The ancient custom of suspending warlike opera- 
tions during the seasoia of winter, even in the more 
aonthem parts of Europe, has been little known in 
campaigns of nx:ent dote ; hot because the soldier 
of onr times is ioared to greater hardships, but be- 


cause tliere is little or no suffering from this canoe. 
In the northern parts of America, also, the lapse of 
two centuries has produced a sensible melioration. 
When New England was first settled, the winter set 
ill regularly at a ])articular time, continued about 
three months without interruption, and broke up 
regularly, in the manner it now does in some parts 
of Canada and Russia. The quantity of snow i^. 
evidently diminishcil, the cold season is more fluc- 
tuating, and the transition from autumn to winter, 
and from winter to spring, less sudden and ^pmplete. 
The period of sleigliing is so much reduced and so 
precarious as to be of little importance compared 
witli what it was. The Hudson is now open about a 
a mouth later than it used to be. A^e are not, how- 
ever, to conclude that so great a melioration has 
taken place as^might at first be inferred from this 
fact. The change, whatever it be, seems to belong 
to the autumn and early part of winter. The 
spring, we are inclined to believe, is even more 
cold and backward than it used to be. The sup- 
)>osed mitigation of winter has usually been ascribed 
to the extirpation of forests, and the consequent 
cxposuvii of the ground to the more direct and full 
influence of the solar rays ; and there can be little 
doubt that a country does actually become warmer 
by being cleared and cultivated. The favorable 
ctiangc experienced in New England, and the. Middle 
States, may, it is thought, be refi rred to this cir- 
ciiinhtance. Rut the alteration tli.it is obser\ed in 
the biinilar l.atitiidcs of Europe can Itardly be ac- 
counted for in this way. It is doubtful whether 
Italy is more clear of Avoods, or lietter cultivated, 
now, than it was in the Augustan age. No part of 
the world, it is believed, has be(*n cultivated lunger 
or better than some parts of China ; and yet that 
country is exposed to a degree of cold much 
greater than is exjierienced in tl»c corresiioniling 
latitudes of Europe. r 

The science of astronomy makes us acquainted 
AA ith phenomena that have <i hearing upon this subject. 
Tlie figure of the earth’s orbit round the sun is, 
hiicli tliat AAC are .Miinetiines nearer to this great 
source of luat by 3,000,000 of miles, or one 
tliirlietli of the whole di.stanei*, than at others. Now 
it Ml happens th.il we liave hem draw'iiig nearef and 
near to the sun, every winter for several tliousand 
years. We now actually reach the point of nearest 
approach about the first of January, and depart 
farthest from the sun about the first of July. 
Whatever beuetit, tlierefwrc, is derived from a dimi- 
nution of the sun’s distance, goes to diminish the 
severity of winter ; and this cause has been operating 
for a long period, and with a power gradually but 
slowly increasing. It luus, at k'ligth arrived at its 
maximum; and is beginning to decline. In a little 
more than ten tliousand years, this state of things 
will be reversed, and the earth will be at the greatest 
distance from the sun in the middle of winter, and 
at the least dislunce in the middle of summer. We 
are speaking, it will he observed with reference to 
the northern hemisphere of the earth. The condi- 
tion alluded to, to take place after the lapse of ten 
thousand years, is already fulfilled with regard to the 
southern portions of our globe, since their .winter 
happens at the time of our summer. How far the 
excessive cold which is known to prevail about Cape 
Horn and other high southern latitudes may be im- 
puted to this, we are nut able to say. There is no 
doubt that the ice has accumulated to a much 
greater degree and extended much farther about 
the south pole than about the north. Commodore 
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Byron, who was on the coast of Patagonia, Decem- 
ber 15, answering to the uiuhlle of June with us, 
compares the climate to that of the middle of winter 
in England. Sir Joseph Bunks landed at Terra del 
Fuego, ii\ lat. 50", January 17, about the middle of 
summer in that hemisphere ; and he relates that two 
of his attendants died in one night from the cold, and 
the whole party was ii> great danger of perishing. 
'Thia wjis in lower latitude by nearly 2® than that of 
London. Captain Cook, in his voyage towards the 
south pole, expressed his surprise that an Island of 
no grefter extent than seventy leagues in circum- 
ference, between the latitudes of 54® and 55®, and 
situated like the northern parts of Ireland, should 
in the very height of summer, be covered many 
fathoms deep With frozen snow. The study of the 
stars has made us acquainted with another fact cqp- 
nected with the variable temperature of winter. 
The oblique position of the earth's axis with respect 
to the path round the sun, or what is technically 
<;alled the obliquity of the ecliptic^ is the well known 
cause of the seasons. Now this very obliquity, 
which makes the difference as to temperature be- 
tween summer and winter, has been growing less and 
less for the Lost 2,000 years and has qctuAy dimi- 
nished flCbout one eightieth part, and must have been 
attended with a corresponding reduction of the Ex- 
tremes of heat and cold. It still remains for us ^o 
inquire how it happens that the extremes of heat 
and cold in America are so much more intense than 
they arc in Eifopc under the same parallels. The 
thermometer, in New England, falls to zero about 
.*is often as it falls to the freezing point in the same 
latitude on this side of the Atlantic. The extreme 
heat of summer also is greater by 8® or 10®. This 
remarkable difference in the two countries, as to 
climate, evidently arises from their being situated on 
different sides of the ocean, taken in connexion with 
the prevalence of westerly winds. With America a 
i^st wind is a land wind, and consequently a cold 
wind in winter and a warm wind in summer. The 
reverse happens on this side of the Atlantic. Here, 
the suinc westerly current of air, coming from the 
water, is a mild wind in winter, and a cool, refreshing 
breeze in summer. The ocean is not subject to so 
grea^ extremes of heat and cold as the same extent of 
continent. When the sun’s rays fall upon the solid land, 
they penetrate to only a snuill dcjith, and the heat is 
much more accumulated at the surface. So, also during 
the long cold nights of the New Continent, this thin 
stratum of heated earth is rather rapidly cooled down 
than the immense mass of the ocean through which 
the h^t is diffused to a fur greaU'r depth. At a 
sufheient distance from IuthI, the; temperature of tlie 
sea in the temperate latitudes, is seldom below 45® or 
above 70® ; that is, the ocean is exjiosed to an annual 
change of only 25® or 30®, while the continent, in 
the same latitude, is subject to a variation of IQO® 
or more. 


WAXEN FLOWERS. 

One of the most fashionable and ornamental arts of 
modern times is the making of artificial flowers in 
wax, a process chiefly practised by ladies, and one 
which is particularly adapted to coll into exercise 
their ackuowlcdpd superior taste and delicacy of 
touch, aud that it should have become so favorite an 
amusempiit with them cannot be wondcretl at consi- 
dering tho beauty and variety of the choice gems of 
the garden, and the fidelity with which tly.*y may be 
imitated. The process too is easy, involves no study, 


causes no dirt, and is attended by littb expense. 
Tlie following is a description of the materials and of 
the muimfacturc. 

It is requisite to have a piece of wire about three 
inches long, pointed at one end, and with a round knob 
of sealing wax, about a quarter of an inch diameter, 
at the otlier, so that it resembles a very large pin ; ami 
three or four small smooth rods of wood of different 
sizes; these with a pen-knife or scizzars, are the 
only tools : — have also some very thin tin or brass 
to cut up into patterns, some wire of different sizes 
covered with silk for stems, and some sheets of wax 
of requisite colors : thus furnished set to work. # 
Take a natural flower, as for example a primrote 
wliich consists of a green cup or calyx, withinsidc 
which are five petals, or straw-colored flower leaves, 
and in the centre five stamems. Pluck the flower to 
pieces, and after flattening each part eitlier by putting^ 
it between the leaves of a book, or under a warm 
flat iron ; cut out of the thin tin, patterns exactly 
similar to the calyx (allowing here a little to fold 
over when bent afterwards to the proper shape) and 
one of tha petals. Then laying them upon the wax 
lengthwise of the sheets, cut out the calyx and the 
five petals. Take a piece of proper sized wire for 
the stalk, and cut five narrow thread-like strips of 
dark yellow wax for the centre, which fix on the to]> 
of the wire by the hard pressure of the thumb and 
the linger ; these being on regular and firm, fasten 
on one of the petals in the same manner by pressure ; 
then a second petal, a third, fourth, and fifth, puttinjg 
them regularly round and bending each where it 
joins the stem outwards, so that when completcid, 
the flower shall be flat. If the wax should be brittle, 
hold it in the palm of the hand for a minute, the 
warmth of this will render it so pliant as to yield 
readily to any pressure given to it. The petals 
being fixed, warm the calyx by the hand, and form 
it into a proper shape on the end of one of the littlo 
round and smooth rods of wood before-mentioned : 
slip it on by the lower end of the stalk, and when in 
its proper position, pinch it tightly round tlie end, 
which will fix ^ic whole together, and the llower will 
be complete, except a few touches of a darker yellow, 
near the centre on the petals : this may be done 
either with oil-colors, or water-colors, mixed with 
ox-gall. 

All this is easy, and there are many flowers that 
require no more care than this, such for example as 
the violet ; the heartease ; the snowdrop ; the cro- 
cus; the polyanthus ; the narcissus; the hyainnth; 
the tulip ; the laburnum flower ; the pink, Ulc. In 
some of these, however, there arc several florets, 
eacl^ must be made separately, and the thin wires of 
each tied together by green silk. 

dl'hc petals of the I'aiiiiiK’iiliis and tulip are hollow, 
so they are in the rose, and usually in the crocus : 
this shape is given to them easily by the finger thus — 
hold the wax petiil in the hand till it is pliable, then roll 
the central part of it witli the sealing wax end of the 
wire pin, which will of course expand it somewhat, 
then press it with the point of the fingers into the 
hollow of the hand, which will make it of the requi- 
site concave fonn. Sometimes the petals should 
appear rough and corrugated, as in the holyoak, the 
gum-cistus, aud the red poppy, — roll it well so as to 
be very thin and warm, crumple it up some- 
what by the hand, and open. II out into its projicr 
form again, when, if doiA welj, it will be ready for 
use. If a part of the llower resembles a cuj), as 
the centre of the narcissus, it must be formed with 
tlie pin os before, the piece of wax being of tlic size 
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of the cup when cut open. In making a convoWu- 
luB it would be in vain to attempt forming it out Of 
a round or flat piece of wax ; the original flower 
must be cut down on one sidei then laid out to flat* 
ten, the wax cut of the proper Bixe, and folded care- 
fully over a mould which has been soaking in milk- 
warm water ; the mould previously made by pouring 
plaster of Paris carefully into a real flower of the 
same species. Some persons make the convolvulus 
flower in five sections, and putting these on the 
mould so that the edges unite, join thein together 
very carefully, and hide the joint on the inside of 
the flower by placing over them five strips of wax 
differently colored, to imitate the rays seen upon 
the disk. 

Dahlias, chrysanthemums, and other flowers, that 
are quilledi- that is, have their petals bent in at 
the edges, must have each separate petal rolled by 
one of the sealing wax knobs, as for other things, 
and while warm the edges bent or rolled up with the 
fingers into proper shape. A large dahlia requires 
about seven sheets of wax, and requires petals of 
five or six sizes for different parts of Aie flower, 
and in the centre of it a lump of green wax, made 
of the refuse pieces, of about half an inch diameter. 
Roses, and other delicately-tinted flowers, are mostly 
made of white wax tinted by powder colors, put on 
with a short-haired, rather hard brush, suck qs is 
used for oriental tinting. 

Flowers that are party-colored, or streaked, most 
have the streaks painted upon them. Single flowers 
will require stamens in their centres ; these if very 
small, or so hidden as not to be conspicuous, may 
be made of narrow strips of wax of proper color, 
which will be much improved in appearance, if when 
fixed the ends of them be tipped with gum -water 
and fine crumbs of bread mixed with turmeric be 
sifted upon them. If the stamens are large they 
must be formed separately upon fine wires, by 
moulding between the thumb and finger some of 
the refuse wax of proper color, dipping each after- 
wards, if necessary, in a powder of the natural color, 
as in dark yellow for the lily, black for the tulip, &c. 

The leaves that are attached to the variohs groups 
are almost all of cambric, and the manufacture of 
the artificial flower makers. A far superior method, 
however, is to cast them in moulds, such as arc de- 
scribed further on, (p. 159) — in fact, some leaves can 
only bemade effective by this method. Other leaves 
may be made of the same sheets of wax of which 
the flowers themselves are composed, such for ex- 
ple, those of hyacinths ; or if this should be con- 
sidered too expensive, paper which is colored on 
both sides, if cut of a proper shape and afterwards 
dipped in melted white wax, will have a good effect. 
Dipping the cambric leaves in white wax, thus ghr- 
ing them a thin coat of that transparent material 
will odd much to their general effect. Flowers are 
sometimea wholly made of paper dipped Jp wax, for 
this purpose colored tissue paper is gendfkHy used. 

MISCELLANilES. 
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liquified matter was blown off and burnt in the air, 
with the scintillating appearance of iron-wire bnmt 
in oxygen gas ; and so continued to melt until a 
pound or more of the metal had been thus wasted. 

Another mode of producing the safne action 
consisted in heating a rod of iron as before, bid 
instead of a blast of air, it was tied to a cord, an^ 
by it whirled round in a vertical plane ; thus, by 
passing swiftly through the cold air, it melteb, and 
was thrown off in beautifhl scintillations, appearing 
as luminons tangents to the circle in which the bar 
was moved. r 

The cause of this augmentation of temperature 
is, perhaps, referable to the oxidation of the metal, 
which takes place freely under the conditions of the 
experiments here recorded. Then, as is well known, 
the formation q>f the oxide is accompanied with a 
great developement of heat ; and these cases are 
striking examples of the heating influence by chemi- 
cal action, predominating over the cooling effect o. 
the air, conjoined with the radiating force. 

Decomposition of Sugar.-^Sngu is a compound 
of water and charcoal; and if you take a little 
finely-powdered lump sugar, and drop it into sul- 
phuric acid, the acid, in seizing the water, will 
liberate the charcoal in its black form* 

Or you may render the experiment still more 
Arikiug, if you dissolve a large quantity of loaf 
sugar in a very small quantity of water, so as to 
make a stfong syrup : by doing thimyou will entice 
the sulphuric to snatch away the water very rapidly, 
and the combined and really elementary water of 
the sugar will also follow it, and charcoal will 
remain behind. 

This you must perform as follows : — Take a six- 
ounce gallipot, and stand it in a basin or soup 
plate filled with water; pour about an ounce of 
strong syrup into it, and add to this two ounces Oi 
strong sulphuric acid; at first there appears tod e 
little attraction between the two bodies, but now 
stir them together with a long glass rod ; they will 
presently blacken, grow intensely hot, and ulti- 
mately a vast quantity of charcoal will be evolved 
in the black and solid form. 

'This is a very beautiful, and almost magical 
experiment, and it is an excellent illustration (ft* the 
total change of form which bodies sustain when 
made to act chemically upon each other. 

If the acid is very strong, the action often takes 
place with such vehemence that portions of the 
materials are spurted out of the vessel ; therefore 
you must guard against this, not only by putting 
the gallipot in a basin or plate, but by placing this 
under the chimney, and stirring the materials with 
the glass rod held at arm’s length ; never hold your 
apparatus in which an experiment is 

CrysiaU in lAoing -Various natura- 

lists have taken notice of the appearance of crystals 
in the internal parts of vegetable tissues, but n(>thing 
very explicit and certain has been stated respecting 
them. M. Turpin has discovered, in the cellular 
tissue of an old trunk of the Cereus Femvianus, in 
the Garden of Plants at Paris, where it had been 
growing one hundred and thirty years, an immense 
quantity of agglomerations of crystals of oxalate of 
lime. They are found in the cellular tissue of the 
pith and bark. They are white, transparent, four- 
sided prisms, with pyramidal terminations, collected 
in radiiaut groups. 


CUTTING MICROSCOPIC OBJECTS 


In tlic general collection of objects wliich accompany 
iiiiciDscopes from tliu (iptiriaiis, (here is usually a 
j;rirTt paucity of those of a vegetable origin, and 
<^houl(i they be purchased separately tliey arc gene- 
rnlly but little to be depended upon, even for names 
— less for showing the organic structure of the 
plants. It is but seldom that amateurs can supply 
tlieui selves with these very interesting objects, for 
two reasons; one because the ameteur, unless a 
botanist, knows not how to select them; or knowing 
this, hp is not aware of the simple methods em- 
ployed to prepare such as arc to be shown in sec- 
tions. \Vc, thcrc/ore, trust that science may be 
proi»iotc«l, and auiUMcmt’nt increased, by a descrip- 
tion of a machine for cutting sections of wood for 
the microscope, and by making a few remarks upon 
the vegetable organization displayed by those sec- 
ttonS| when viewed by the transmitted light of the 
iustrunaent. 

Fig. 1. — A is R thick plate of brass, about eight 
Inches long and three inches wide, ground perfectly 
level at the top, and supported by four legs, which 
rest upon a rather larger board below. U is a iidg« 
of brass, fastened on one side of A, aud standing | 


I up about half aninc'h. This is intended as a gmdc 
[ for the tool aftcrv'avds to he described. (/ is a 
cylindrical socket of brass, ta&tened to the under- 
side of A, and projecting above tlie upper surface, 
about an eighth of an inch. On the lower part of 
•C is a female screw, in vvhuh the male screw, at- 
taclicd to the cog wiieel K, moves up and down. 
D, and also Fig. 4, is a solid cvlimlcr of brass, 
lifting accurately, but easily, into the hollow ot O, 
which hollow it also corresponds to in iength--it 
has a hole, about half an inch sriuarc down the 
centre. Into this hole tlic wood to be cut w 
fastened, by means of a small wedge driven into 
the notches, represented on one bide of it. Tims 
D, with the wood within it, moves up and down as 
the screw below is turned one way or the ’other, 
and according to the relative Size of the screw 
thread, compared to the number of notches on the 
cog wlicol, so 1) will be elevated at pleasure, and 
the wootl within it cut to any degree of tenuity, 
even to so little as the five-hundredth part oftmn 
inch in thickness. F an arm of b.rasa, which 
extends downwards for the ^urj'oss of holding the 
spring G — the objccl of which is to shut in between 
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two of the cdgs, and to hold the wheel E firm 
while a section is bcin;? made ; also* to insure 
steadiness ih the wood itself when the knife passes 
over it. On the outside of D is placed stud, 
which moves up and down in a groove cut in C, and 
which is seen a small square black mark on the 


upper part. ..... r it 

Fig. 2 is the knife employed. A is a frame ot 
brass, five inches and a half Ibng, ground very 
acriirntcly level at the bottom and side— upon this 
is fastened a steel knife, wjth a broad blade and 
keen edge; it is attached by a thumb-screw, (a 
section Qf which is seen at Fig. 3,) at each extremity 
of the frame. * ‘ * 

When the’ machine is to be used, the wood is to 
be prepared by soaking it in water for some hours, 
according tb its condition or hardness, and fixed 
into the square hole prepared for it', so as to stand 
a quarter of an inch above the surface of D — turn 
backwards theacrew E, so that D shall descend as 
much as possible. Then oil the surface of A, and 
])lace the kqife and frame, Fig. 2, upon it, (having 
jilaced the machine upon a table, and sfanding at 
that end of it nearest A,) — slide the knife' forward, 
and adjust the height of the wood so as ^ just to 
meet the blade by the screw beneath. All is now 
adjusted. Hold back the spring with one finger — 
turn the w'heel two or three notches, and le^ the 
spring fall back again. This having raised the wood 
a trifle, a section mily l>e cut by jiassing the knife 
quite along over it. Draw the knife back, project 
the wood as before, and pass the knife along,' and 
a second section is, in like manner, produced; 
and thus until all the Wood is shaved away.. The 
only car* requisite is to have the knife very sharp— 
to liold it steadily by means of the thumb-screws — 
and to' regulate the thickuess of the puttings by 
turning the cog wheel, more or less, according to 
circumstances, as may be found best to succeed. 

Tbe sections should generally be about a three- 
.hundredth part of an inch in thickness^ and as a 
general criterion to know their quality, it may be 
observed, that if they float in water they will be 
good, if not, they must.be rejected as us^'less. *A 
regular degree of thickness throughout is also 
requisite. After being cut the sections .should be 
cleared of all extraneous* matter'- if they are from 
the stems of herbaceous, plants, sofiking for a fevt 
minutes in wine gla.s8 of warm water will suffice 
— ^if of resinous substances, immersion in boiling 
alcohol is < advisable ; and boiling nitric acid, sup- 
posifig the Whole should be hard and fibrous, may 
often be used to advantage. 

Some persons content themselves with the trans- 
verse section of a branch or stem, dcsiting omy to 
witness the general arrangement of the vessels;' 
but these convey only a^partial idea of the real' 
character of vegetable oi:ganizatiou, and, in some 
instances, tend to mislead rather than to instruct, 
as without longitudindl sections the true nature of 
the vessels cannot be ascertained. The philosophic 
inquirer will choose to have three sections, that he 
' may «examihe nature 'under every aspect— one cut 
transveiisely, and. two longitu<Unal : one of which is 
to be in the direction of the medullary ray.s : that 
is, from the centre of the stem to the bark, and tlic 
Other at rmht angles to this, near the bark. These 
thog^uttings will show tlic state and position of aU 
throughout. 


ASPHALTE. 

Aspha^tiv Is a species of pitchy or. bitumu^us 
stone, which, in ancient times, was much used as a 
cement in building, and which, of late'-yfiarsi has 
been racomtnend^: to public notice, as excellently 
adapted for covering floors, rpofs, for flagging, and 
for various other useful purposes. ^ ^ 

On examining the valley of Travers, , in the Prusi 
siaii province of Neiifchatel, about the year 1712, 
an ingenious, learned, and speculative Greq)^, named 
Eirinis, discovered a fine bed of ig^phaltic rock, 
and, probably from some reooUections suggested to 
. him by liis knowledge of antiquity, b^gan to make 
experiments upon the value 6 { die rqck.for cementing 
purposes. He describes this rock, or asphalte,‘a8 
he called it, to be ^'composed of a mineral sub- 
stance, gelatinous and calorous, more clammy and 
glutinous than pitch; not porous, but very solid, 
as its weight indicates; and ^ repelling the in- 
fluence alike of air, cold, and water, that neither 
can penetrate it ; it is better adapted than any other 
substance to cement and bind buildings and struc- 
tures qf every kind ; • preserving the timber from 
the dry rot, from worms, and the ravages of time ; 
so much so, that exposure to the most inclement 
extremes of weather only renders' it the firmer and 
die more enduring.*' Such is the account given by 
Eirinis of his asphaltic cement ; ‘ and he also states 
that its efficacy and durability were tried and proved 
on many buildipgs in France, Keufebatcl, and 
Switzerland. Nothing, (says he) can be ea.sier 
than the composition of this cement," and he gives 
directions for melting it as it is taken from the mine, 
.and stirring it when melted, mixing with it at the 
same' time ten per cent, of pitqh, after which it is 
to be Spi^ead on the stone or wood to be coaled, 
previously heated to a slight degree.' 

Such was the first attempt made, in modern times, 
to turn the natural production, colled asphalte,' to 
service in building. Eirinis was not supjiortcd 
properiy> however, and the V«d de Travers mines, 
though occasiunaUy wrought by succeeding specu- 
lators, have only fallen into competent hands within 
d very recent period. Count de ISasscuay, who had 
acquired the requisite experience by his having been 
for six years the proprietor and manager of the 
Seysscl imnes, became, in tlie beginning of 1838, 
the proprietor of those of the Valley of Travers, 
in Neufchatel. The Seyssel mines, it is to be 
observed, are also asphaltie^ and have been wrought 
for a number of years* But, on examination. 
Count de Sassenay found the Kenfchatel mines to 
contain' a iiney ^grained rock, and with two per cent. 
moroQf.hitWi^.in It than the l^ysscl mines. He 
waa become the purchaser of the 

former, and has established a company at Neuf- 
Chatel, with a capital of forty thousand pounds, for 
the working of asphalte, and for its sale in the various 
countries around. 

Count de Sassenay states, in the Introduction to 
a little pamphlet wliich supplies us with these i>ar- 
ticulars, that there are two kinds of mineral mat- 
ter which go by the name of asphalte, though erro- 
neously so. The first is an earthy concretion of 
gritty, loose texture, to which the Count gives tlie 
name of bituminous molassCt and which he ascribes 
to the latest or tertiary formation of rocks. Tlic 
other substance is the true asphalte, which is solid, 
of tlie color of soot, and is an admixture of bitu- 
men with calcareous or limestone rock of the Jura 
formation, which belongs to the secondary era. 
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TKfe bItuAeti iB here cotapletely combined or‘iimal. 
gamated with the ct^reoua materiali and this union 
M productive of a new -Komogehous substance, which 
ahw ts the true asphaltic iementf pr asphaite. 
Bituminous molasse Js a mineral substance, cotnpa. 
ratively abundant on the cont^ent, and has been 
wroui^t in Several places with the view of making 
kthe same cement, but bas hot undergone that natu* 
\al adm^ture with’ ealcareoua matter which consti- 
tutes^the true aspholtc, and ^ence'snch views have 
not been realized. This is not only stated by -Count 
de $asssiiay, but by M, Rozet, M. H* Fournel, (a 
noted engine^, > and other obscivers. “ Many ex- 
periments have'been made to imitate the c^ent we 
have mentioned, (that of Seysael;) but in th^ 
operations the #rant,of the calcareous matter Bas 
been attempted to be supplied by substoces, which 
. absorbing the hUmnen^ produce a composition which 
cannot resist the influence of heat or cohl, but is « 
melted by the sun and cracked by the frost.^* The 
Val de Travers, where are found' the finest kinds,* 
as has been said, of tlifs natural production, formed 
in all probability under strong volcanic aetion, leads 
into the Lake of Neulchatel. Half-way up the 
mountain-sides, the asphaltic works arc carried on. 
“The operations,*' says M. Fournel, “arc very 
simple, and consist merely in blastyig the rock. 
The cavities for the powder are perforated by wimbles 
of about thirty-nine inches in length, one of whish 
a mini e:in work as he would a carpcntcr*.i auger. 
This maiinor of boring oppears to be applicable only . 
to the asibaitic stone. The labourers can ^ric 
better in whiter than in summer ; because the rock 
being harder and more condensed in cold' weather, 
the powder has' more effect, and the blasting is more 
extensive.** Tlic rock is hi blocks or irregular mmes 
not in strata, and there i.s j’ea8on,to believe that the 
whole mountain is of asphalte. Tlie manner of pre- 
paring the rock for cementing purposes i.s this. 
**^inety-four parts (i^'Cight) of the asphaltic stone, 
pulverised, are mixed with six -parts of bitumen, 
and melted down in large boilers ; and the mass is 
then \)ourcd off, and formed into rectangular cakes, 
which are sold a.s the asphaltic cement.** It is easily 
re-melted, and instead of losing, gains quality by the 
repetition of the process. Of late, however, the plan 
has htfcn adopted of sciuling the stone itself to the 
place where it is to be used, and there melting and 
mixing it with the*tar iramedialely before use. This 
saves one melting. The way of using. it rccjdires 
little explanation. When melted, the cement. is 
merely spread over the desired part equally, and in 
such thickness os circuto«f»nces ni;iy require. In the 
^ coating of places to.be ^^ddeu much, sudi as foot- 
ways, terraces, stabs, it, is cusjpmary to mlr 
fine river sand With it, which givif.'it ,more sta-^ 
bility, and a degree of roughness thet Wiiottuiaecea'* 
sary. ' * i ' 

We have now to ask if the asphaltic cement has 
been extensively tried, and with what issue. Count 
lie Sussenay, when proprietor of the Seyssel mines 
obtained permision to use the cement in the for- 
tifications of 'Vincennes, Douay, Grenoble, and 
Besanoon. The Minister of War was satisfied by 
the experiment that it would be highly advantageous 
to have the roofs, floors, &c of barrack rooms coated 
both on the score of cleanliness, (inasmuch as tlie 
Ciimenting was easily washed i) and on account of 
ti)e protection against damp afforded by it. It was 
alj-o f 'und that rats and mice disappeared where the 
r. Humt was laid down. On these facts being ascer- 
i.inuii, the Frejn’h Minister of War cOjitiucted for 
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the use of asphalte in the various buildings over 
wbiclk he had' control. The extenoive commissariat' 
magazines at, BCrcy, . and those which supply the 
garnsdn of Paris, Hie robfli, (filings, and^ floors of 
the detached forts at Lyons, the arsenal at Douay, 
the uew barracks at Ferine, those at.- Mont Louis 
and other places,' were all supplied with asphaltic 
coatings, in whole or in part. Asphalte g'as also 
" substituted for the stone pavement in some of the 
cavbiry barracks. Tlie unwearibility of the mate- 
rials rendered these experiments mOst satisfac-. 
tory. [A staircase. Coated with tlie cement by Firlais 
more than a hundred years ago, still remains, and is 
unmarked, whereas contem{>orary stone , stairs in* 
tlje same building are hollowed oiit by footnrijjirks.i 
The Ministei'd of the 'Marine and of the Interior 
in France followed the example of the War Minister, • • 
and coated' their convict-prisons and other edifices - 
with the asphalte, and with equal salisfection. 

These things passed very recently — subsequently, 
indeed, to the year 1832 — when Count de Sassenay 
became proprietor of the Seyssel mines, from whidi 
the asphaltic bdijent was procured for the purposes 
mcijtiouetl. It was not till 1835 that any ex|icri- 
ment was made uj>on the use of asphalte for flagging 
thoroughfares. At that time the footway of tlm 
Pont Royal was ,coatcd with the cement, and its 


footway by the railings of the Tiiilleries, other 
footways, and the basjn of the fountain in Richelieu 
Str^, have been coated with the asphaltic cement, 
and it has been found to stand equally well the 
“summer's heat and winter's snow.** The Bel- 
gians have begun also to use. the article extensively 
in public works. In several parts of London, por- 
tions of the street for foot passengers have also been 
laid with asjihaltum, by w'ay of experiment, and it 
seems to answer all the purpose of flag- stones. 
Various artificial cements, hrimitatipn of the natu- 
ral asphaltic, have been ^brought before the public, 
.but, on trial,- they have been found to crack in* 
winter, .and tp melt in sumnier — in short, to be 
toUilly inefficient in comparison. The asi>haUie 
cement has been used with success in joining stone 
to stone, or metal to stofie. As for its use in the 
caulking of vessels, we Are -not aware what has been 
the result of recent experi neats on this point. The 
induration which forms its chu’f value in coatjng 
- pavements and such places, might be injurious in 
the case of vessels, but an ailditicual proportion of 
tar to the Cement w'ould probably amend this fault 
and render it useful there also. 

■ * , CUITINGS IN WATER, 

^ (Resumed from page M2, and concluded.J 

Tafe art of projiagnting plfiriq? by cuttings, embraces 
a* vast number o||,very interesting facts,' some of 
which will heSeafter be noticed as they appropriately - 
occur. The method to which we now solicit the 
attention of our ametcur readers is despised by tlio 
professional gardener, as being beneath his skill 
and attention ; nevertheless it will not be difficult 
to show that the instmctlou Which it" conveys Is in ■ 
itself amply sufficient to rescue .it from contempt, or - v 
rather to raise it liigh in the ealimatiott of the lover 
of nature. 

'I’he three spring months comprise, thd period 
wherein cuttings succei^ll most/ret:Iy j and for the 
rcHsiOii that tliey are then inclined to . start .mta 
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growth; and to obey th« incrt-.ising stimulus of solar 
light ; but tlK7 arc not inactive during the summer, 
and many cuttings of the liard-wooded species 
prosper ,most wljcn they are placed in a cool 
situation late in autumn. They thus retain their 
vital power riming winter, gradually form a callus, 
or granulated mass, between the bark and wood, 
and filthy rlevelop roots when gently excited by 
heal in the early spring. 

A cutting is prepared by passing a knife cither 
tluougli or close under a joint or leaf j'aiid it almost 
invariably is found that,* it a*‘young* shoot be slippcid 
oir the j)arent plant, «md carefully trimmed at the 
*Ju’el to remove asperities, aud render the surface 
smooth, roots will be jjroduced much more fre^dy 
than they would be from any intermediate part; 
for a number of minute embryo buds exist round 
the base of ft shoot or twig just at the point of its 
junction with a larger branch. Tlicse buds or germs 
seem peculiarly inclined -to protrude root processes, 
while I hose seated among the leaves of the upper 
]iart tend directly to c.vpand into shoots. Hut when 
a cutting is fixed in the soil, whether it be in a spot 
or in the open ground, its progress is cfonecaled, 
and can be only conjectured by the appearance of 
that part which remains abov e the surface. I’liis forms 
one objection; another is found in the trouble 
which attends the plunging in heat, the coveiing 
with a hand or bell glass, 'and the ucces^ty of 
guarding against mouldiness or damping off, by 
• frequently removing and wiping that glass. A cut- 
ting when placed in a pliial of water may fail ; it 
may also decay ; but, if it is to succeed eventdilly, 
two circum.^tiuces will become obvi<)U&— fir&t, it 
will nol flag or droop, though no glass covering be 
put on it; and second,* the water, however long the 
cutting remain over it, will siiow little if miy 
tendency to become fetid or offensive. Every one 
must liave remarked the extreme ffetor acquired by 
water in wbicli flowers arc placed ; theix-fore the 
contrast exbibitec! by the fluid in which a vegetating 
and growing plant remain.^ during several weeks, 
exposed ])erhaps to the occasional heat 95-100 
degrees, is equally extraordinary and [))easiijg ; there 
may be found exceptions ; but they have net c(»mc 
under our notice, and we have had not a little ex- 
perience for many years. 

It has long bvseii an observed fact that the olean- 
der (Nerium) will emit roots, if a young green shoot 
of it be plac4:d in a small bottle of water, exposed 
cither to the sun^heat of a window or to the w'arm 
ulmosphere of a hot-bed frame or forcing house. It 
frequently happens that a lively shoot, with the 
flower-buds becoming visible at its bummit, will 
take root in a few weeks, and being then transferred 
to a pot of suitable earth. In heat, will retain knd 
expand its flowers, forming a beautiful object jp 
ininaturc. ‘ . • , 

The succulents root freely ^ so does tlie balsam. 
Of the last-named' j>l ant, speclm6|^ have been pro- 
duced ill a few weeks, with several expanded 
flowers, although the parent plant did not exhibit 
the slightest signs of coming into bloom. Some 
cuttings of tile cucumber and melon, taken at the 
third joint from the summits, or indeed from any 
part, of the pfants, rarely fail to root in a few days ; 
and we entertain little doubt that a stock of sue- 
cession plmits for the frames can thus be obtained 
more than by any ordinary i)rocc.‘?.s ; even 

singljB leaves protrude a mass of hbres, thoiigli it 
has not Appeiured that 'any latent bud became ex- 
cited tb form'd slioot. 


Among multitudes of examples we may cite the 
mints, the French willow, ruellia formoaa, aJj the 
justicias which Were subjected to trial, heliotrope, 
petunia, &c. as generally free rooters.^ Pahlia is 
arbitrary, and so is erythrina crista-j^li, or tauri- 
foliji ; but tlicy succeed after depositing masses of a 
species of parenchymatous matter. The Gesner-^ 
cacem, particularly gloxinia speciosa and Candida 
rarely fail. The .careful observer will perceive i^i 
the two last a gradual convexity of form at the base 
of the cutting ; it is the origin of the future tuberous 
mass, and ffom it small glittering fibre* emerge 
which appear like glass threads ; n(i<hiug. can ex- 
ceed the interest possessed by this charming object. 

Among shrubs wx have tried successfully the 
eommon geranium, or pelargoniunv^ the dark China 
rose, begonia, coronilla, &c. 

Not to dwell upon the instruction to be derived 
[■from the. dbserv'ation of processes which stand 
revealed to the eye, we do contend tjiat as, in re- 
' moving these rtftited subjects from tiicir fluid ele- 
ment, no injury is done the sliglitest fibre or rnost 
delicate spongcole, a great Object is attained ; for 
the ])lants, if treated with any degree of skill and 
dexlcritf, strike off at once, ami esiablish lliem- 
selves in an ai)propriate soil with the least possible 
loss of lime. « 

FIRING GUNPOWDER BY EI^ECTRICTTY. 

Until within these few years one of the most diffi- 
cult, and uncertain experiments in electricity was 
the firing of gunpowder. A m('thod of accomplish- 
ing this with great facility anti absolute certainty W'e 
oWe to Mr. Sturgeon, who is well known to liave 
contributed so largely to the devclojnnent of electri- 
cal stiicnce, and the improvement of electrical appa- 
ratus. 

Formerly it w^as the practice to pass the shock of 
a pow'erful batteiy through a tube of w^ater, hy 
which means the gunpowder placed between the 
wires of the universal disebargtT wa.s sometimes 
fired, hut more often not— if the shock was too 
powerful tlie’gunpovvder was scattered — if the glass 
lube' was too small tlic gunpowder remained un- 
touched, and the glass tube wa>> exploded — if too large 
tlie shock passed llirou.gh without effect upon an 3 " jiart 
of the apparatus, as was the case also w'hcn a metul 
wire took the place of the tula* of ’water. 

Arguing .from these facts, Mr Sturgeon was led 
to conclude, that the reason why water was at all 
necessary, was becau.se It retarded tlie electric fluid 
until it had time (o act upon tiie combustible, water 
conducting it with infinite le§s rapidity then metal — 
thus watot, or some similar imperfect conductor, was 
.necessary* Also the experiments with the large and 
small tubes, proved that the shuck, althoiigli 
retard^ in its course, must remain concentrated, 
and, therefore, the smaller the channel of water the 
greater certainty of success, tliough, at the same 
time, the danger of exjilosion was muterially increa- 
sed. To obviate these difficulties, Mr. Sturgeon 
thought to substitute for the water tubes, a string 
or thread, dipped in water. With so much success 
was this attended, that he was enabled to fire gun- 
powder at all times, with positive certainty and 
safety,- even when employing a lje}den jar of not 
more than about a quart cajiaeity. The form of one 
maehine for this purpose may be seen as follows ; — 
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A is a glass rod, supporting a small stand of baked 
wood. . 15 is a button of metal, Ictsinto the stand, 
and connected witli the chain C. E-is a gfass rod, 
fitted In 4 cap, which is fixed to the foot D. G is 
a caj) of uietid, lifting on the top of the glass rod E. 
•Screwed into the lo[» of it is the • l/eni wire F F, 
which is terminated by a little ball situated at about 
lialf an inch frr)ni B. II is the. wetted thread, (a 
couiinon piece of pack-thread, doubled, about three 
inches long, will do,) to the end of which is fastened 
the chain 1. 

/i'.**. - 'Place some dried gunpowder on ,the metal 
button B. Wet tlic thicml, and connect one of the 
chains to the outside of a charged Leyden phial, and 
lUg other to the discharging rod —upon passing the 
shock *tlic gunpowder will lie bred. 

E.V. — 'j'ake away the thread, and put a chain in 
its place— upon passing the shook tlie gunixjwder 
will be scattered, but not iiittajnt d. 

With a dry thread, or one that is too long, the 
shock will not pa-ss at all, but will) a little j|gevioas 
arranjcmeiit the experiment, will never fail. It 
may, also, be fired at any distance, with wires of 
appropriate length, and even under water, provided 
ojily that the conuectinjg wires are covercMl witli a 
tube of glass, or Indian rubber varnish. 

REVIVAL OF THE INSCRIPTIONS ON 
COINS AND MEDALS,. 

has been long known though we have not been 
able to ascertain to whom we owe the discovery Biat 
a coin from which the inscription and the figures 
have been entirely effaced, so as not to present the 
slightest trace of an impression, may have the 
inscription and figure partly or vrholly restored by 
placing it tijioii a hot iron. In order to perform 
this experiment with the fullest effect, the coin em- 
ployed should be one equally worn down, and in 
which very little of the metal has been worn off 
the hollow parts by which the letters are sur- 
rounded. 

WJien a coin of this kind, or what is still better, a 
coin pn which an illegible traco of the letter still 
remains, is placed upon a heated iron, it will be 
seen that an ovidation takes place over its wdiolo 
surface, the film of oxide changing iiij tint with tin* 


intensity or continuance of the heat. The parts, 
however, where the letters of the inscription had 
existed, oxidate at a different rate from the sur- 
roruiding parts, so that these letters exhibit their 
shape, and become legible in consequence of the 
film of oxide which .covers' them’ having a different 
thiiikness, . and therefore reflecting different tint- 
from that of the parts adjacent. The tints thus 
developed sometimes pkss through many orders of 
brilliant colors^ particularly j)ink and green, and 
settle -in a bronze, and sometimes a black tint ; 
resting upon the inscription alone, lli some cases 
the tint left on the trace of the letters is so very 
faint that it can just be seen, and may be easily 
rcinoved by a slight friction of the finger.* 

When the.rxpcrimt'nt is often repeated witJi the 
.same coin, and the .Oxidation successively removed' 
after each experiment, the film of oxide continues 
to diminish, and at last ceases lo make its appearance, 
ft recovers the property, however, in the course of 
thno. V hen ‘tho coin is first jdaced upon the heated 
iron, and consequently when the oxidation is the 
greatest, p. con.'idcrablc smoke rises from the cofn, 
and dimin^ln-s like the film of oxide by frequent- 
repetition. A coin which has ceased to give out 
this smoke, smokt-d lightly after twelve hours ex- 
posure to the air, having been removed from the 
hot iron at’thc beginning of that interval, and re- 
placediupon it at tlie end of it by n pair of pincers. 

From a great number of experiments, it is found 
raised parts of the coin, and in modern coins, that 
the elevated ledge round the inscrii»tion oxidate first. 
This ledge, in an English bhilling of ISlfi, began 
by exhibiting a brilliant yellow tint before it oppftarcd 
on any other part of the coin. 

In cxaifiiiii ng a number of old coins, a brilliant' 
red globule, aceomjianied with a smell of sulphur, 
appeared on one or two points of the coin ; and 
sometimes small globules, like tlmse of quicksilver, 
exuded from the surface, . Other coins exhaled a 
most iutole rablc smell ; and an Indian pagoda be- , 
came perfectly black when j)l.'u‘ed upon tliclie.ati^l iron. 

Such being the general facts respecting the oxida- 
tion of coins, it b<‘eomes an interesting inquiry to 
dcterinific its cause. If we take a homogc.neous 
and uniform piece of siher, and place it upon a 
heated iron, its buifai'o will oxidate equally, if 
the parts of it arc exposed to the same degree of 
heat. A- cbjii, however, differs from a piece of 
silver of uniform texture, as it has been struck with 
great force during tlm act of edining. Jn this 
process the .sunk parts ha\'c obvion.^ly been most 
compressed by the prominent parts of llie ilie, and 
the. elevated parts least compressed, !lu; metal being 
lef^ as it were in it.*! natural i^ondition. A coin, 
therefore, is n piece of metal in which the raised 
liAtcrs and figures have less dcn.''ity than the other 
parts, and x;ousiKjiu*ntly Ihcsii parts oxidate sooner, 
or at a loner tcnqirr.if are. When the letters 

them.^selves aic nibbed nil' by use, the parts im- * 
mediately below tliem have also les5» density than 
tho metrd which surrounds them, and* coxisequently, 
they n'ceive from heat Vm oxidation’ and a color 
different from that of the surrounding surface. 
Heuee, the reason is, obvious, why the invisible 
letters au* revived by oxidation^, 

A ^illlillr effect takes place in the hoantiful 
oxidations which are produced on a' surface of 
jiolibhcd sUvl. When the steel has haril portions, 
('.died pins by the worli^ncn, the uniform tint of the 
oxiile sto]>s near these points* which always display 
Cohn.- dilVt’v<'nt fioin the rest of the in >ss. 
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The amoking of the coin, the diminution of iU 
oxidating power, hy a repetition of the experiment, 
and tlie recovery of that power by time, seem to 
indicate that the softer parts of the nj^etal absorb 
something from the atmosphere which promotes 
oxidation. Wliethcr this is oxygen or not, remains 
to l>c determirfed. 


THE MECHANICAL POWEKS. 

Mechanical powers are simple, arrangements by 
which we gain power at the expense of time ; thus, 
if a certain weight cun be raised to a certain height 
by unassisted strength, and the same thing is after- 
wfirds done with one -tenth part of the excriibn, 
through the use of a mechanic power, it will be 
'found to rc^iuire ten times as much lime. In many 
cases, however, loss of. time is not lobe put in 
■ competition with the ability to do a thing) and 
since the advantages which the mechanical powers 
aftbrd to man, by enabling him to perform feats 
which, without their assistance, would have been 
for ever beyond his reach, are incalcukbly great, 
« the w'astc of time is overlooked, and is niuch more 
than balanced in the general result. It is true that 
if there are several small weights, manageable by 
human strength, to be raised to a certain height, it 
may be full as convenient to elevate them one by 
one, as to take the advantage of the meohanical 
powers in raising them all at once ; because the 
same time will be necessary -in both coses ; but 
suppose v\e should have an enormous block of stone 
or a great tree to raise ; bodies of this description 
cannot be scp^irated into parts proportionable to the* 
human strength, without immense labour nor perhaps 
without rendering them unfit for those purposed 
to whieh they arc to be applierl; hence then the 
^ great imjjoi-taiice of the mechanical powers, by tl^ 

’ use of which a man is able to manage with ease a 
weight many times greater than hiraseif. 

There arc six. mechanic powers, viz, the levttTy 
wheel and ajie i t\^p ' inclined .pla7ie ; the screur; 
the pulley ; and the wedge ; out of the whole or a 
part of which, it will ’be found that every mechsmi- 
cal engine or |)iece of machinery is constructed. 

The Leve}' being the^sirhplest of all the mechanic 
ppwers, is in geiicial considered the first. It. is an 
indexible rod or bar of any kind, so disposed as to 
turn on a pivet or prop, which is alwiCys called its 
fttierum. It has the weight or resistance to be 
overcome attached to some one part of its length, 
and the power which is to overcome that resistance* 
applied to another ; and, since thb power ^ rcmtunce, 
and 'fidermti. admit of various positions with regard 
to each other, so is the lever divided into three k^nds 
. or inodidcotions, distinguished as tlic first, second, 
and third kinds of lever. That* portiorv of it whfeh 
is contained between the fulcruin and the power, is 
called the acting part or arm of the lever ; and that 
f ' part winch is between the fulcrunrand fesistauce, its 
resisting* part or ’arm, " 

In the, lever of the first kind, fulcrum is 
placed between the power and the Vesi-stance. A 
poker, in llie act of stirring the fire, well illustrates 
thil^ suldect ; the bar is the ^derum^ the hand the 
^ -power, and tlie coato the resistance to be overcome, 
Ai^Other.cq,minon application of this kind of lever 
. : is tlm croWvbav, or hand-spike, used for raising a 
lai^^s^ohe or weight'. In all these cases, pow'cr is 
gahied^ in proportion as fhe distance from the 
. fulcruin to the power, or part where the men apply 
theit'airengtb, i|» greater than tliC distance from the 


^fulcrum to. that end under the stpne or iteight,, < A 
moment^s i^ection willjihOw the rationale, of this 
fact ; for it is evident that if both the arms of, the 
lever be that, is to say, if tile fujerum be 

midway bej^een-the power and weighty no advaii* 
tagecan he. gained by it, tecaiise they pass overi 
equal spaces in the same time; and, according ^ 
thp fundalnental. principle already laid down, m 
advantage or power is gainedy ime must b; lost 5 
but, since no time is lost under, such circumstances, 
there cannot be any, power gamed. If now, we 
suppose the fulcrum.to'be so reinoig*d to^^rda the 
weight, as to make, the acting arm of the lever 
three tinies the length of the/resisting arm, we shall 
obtain a lever which gains power in the proportion 
of three to one, that i&, a ^single pound-weight 
applied at tbe^ upper end will balance three pounds 
suspended at the other. A pair pf scissors consist 
pf two levers of this kind, united im one common 
fulcrum ; thus the point .at whi(;h the two levers 
are screwed together is the fulcrum ; tlie handles to 
which the power of the fingers is applied, are the 
exti-eniitics of the acting part of the leverd, and the 
cutting part of the scissors arc the resisting parts 
of' the’ levers ; the longer, therefore, the handles, 
and the shorter the points of the scissors, the more 
easily you cut with them. A pei-son wlio has ’any 
hard substan(*c to cut, without any knowledge of 
me theory, diminishes as much as -possible the * 
length of the resisting arms, or cutting part of the 
scissors, by making use of that pari of the instru- 
ment nearest the screw or rivet. Snuffers are levers 
of a similar description ; so are moat kind of pin- 
cers, the power of which consists in the resisting 
arm being very short in comparison with the acting 
one. - ■ 

In the lever of the second kind, the resistance or 
weight is between the fulcriuii and the power. 
Numberless instances of its application daily [-re- 
sent themselves to our ^notice ; amongst whiofi tllay 
be enumerated the common cutting knife, used by 
last and pattern makers, one end of which is fixed 
to the work-bench by a swivel-huuk. Two men 
carrying a‘ load between them, by one or more 
poles,' as a sedan cliair, or as brewers carryiiig a 
cask beer, in whicli case either the back or iiont 
man may be consldcivd as the fulcuun, and the 
other as the power. Every door which turns upon 
its hinges is a lever of this kind ; the hinges may 
be considered. as the fulcrum, or centre of motion, 
the wholQ door is the weight' to be moved, and the 
power IS applied to that < side <m Which the handle 
is usually fixed. Nut-praclfers, oars, rudders of 
ships, likewise fall under tw sauie division. The 
boat is .wiright to.be moved, the water is the 
fulQfu^j[]jmd Che waterman, at the oar is the power. 

of ships are al&o levers of the second 
kind,, for tbo bottom of the vessel is the fulcruin, 
the ship the weight, and the wind acting against the 
bail is the moving power. In this kind of lever the 
power or advantage is gained in proportion as the 
distance of the power is greater than the distance 
of the weight from the fulcruin ; if, for instance, 
the weight hang a’t one inch from the fulcrum, and 
the power acts at five inches from it, the power 
gained is five to one ; heoauiie in such a case, the 
jiower passes over five times as great a space as the 
weight. It is thus evident why there is considerable 
difficulty in pushing oven a lieavy door, if the hand 
is appli^ to tlio part next the hinges, although it 
may be opened with the greatest ease in the usual 
jM«thod. Ill tiie Ihii’d kind of lever, the fulcrum is 
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Sigain at one of Uie extremities, * the weight or 
distance at the other; and it is now the .power 
%hteb is applied between the fnlerum and resistance. 
|As in this case the weight is faither from the centre 
^ motion* 'than the power, such a lever is never 
iised, except in cases of absolute necessity, as in the 
Ecase of lifting up a ladder^perpeudicularly,. iii ofder 
\o plane it against a wall.: Tim man who raises it 
Anuse place his hands on the upper part of the 
ladder ; the power, therefore, is necessarily placed 
much nearer the fulcrum than the weight ; . for the 
hands are the oower, the ground the fulcrum, and 
the upper pari^of the ladder . the weight. The use 
of the common hre-tongs is another example, but 
the circumstance that principally gives this lever 
importance is, tSat the limbs of men and animals 
are actuated by it ; for the bones Are the levers 
while the joints are <thb fulcra, aiid tlie muscles 
which give motion to the limbs, or produce^ the 
power, are inserted and act close to the joints, 
while the action is produced at the extremities ; the 
consequence of «uch an arrangement is, that al- 
though the niubcles must necessarily exert an 
enormous cbiitracticle force to produce grCa^ action 
at the extremities, yet 'a celerity of motion ensues 
which could not be equally well provided for in any 
other mannrr. We adduce one example in illus- 
-tration of this fact. Itt lilting a weight with the 
hand, the lower part of the arm becomes a lever of 
the third kind ; the elbow is the fulcrum ; the 
muscles of the fleshy part of the arm the power; 
and as these arc nearer to the elbow than the hand 
it is necessary that their power should exceed the 
weight to be raised,' The disadvantage, however, 
with respect to p(jwer, is more than compensated by 
the convenience resulting from this structure of the 
arm ; and it is no doubt that which is best adapted 
to eiiable it to perform its various functions; From 
these observations it must appear, that although 
Uii# arrangement must, be mentioned as a raodiflea- 
lion of the lever, it cannot, in strictness, be called 
a moclianical power ; since its resisting arm is in all 
cases, except one, linger than the acting arm, and 
that one case is equal to it, bn wdiich account it 
never can gain power, but iii most instances must 
lose it. 

f Continued on jtage 155..^ 


COPPER IN AMMONIA. 

BT J. MACCUtLOCHi«M.O.F.]i.S>P.I..S. 

It , is an unaccountable .omiaaion of chemists, not' 
to have observed that copper is soluble in ammonia; 
1 mean, of course, in tl;^ metallic state. This so- 
lution takes place rapidly in the beat at which the 
water of ammonia boils. The water is decomposed 
during the process, for the purpose of oxidating the 
metal, and hydrogen is obtained. 

This fact may be turned to use in the arts. Gold 
trinkets, such os chains, are often made of a very 
inferior alloy ; and in this country, I believe, they 
are never better than eighteen carat gold. They of 
course rec^uire to be colored, to use the jeweller's 
term. This is done by dissolving the copper of the* 
alloy to a certain depth on the surface ; so that, 
after tius operation, the metal is in tact gilded, 
nothing but pure gc^d being visible. The coat of 
pure gold is thus so slight, that it easily wears off 
in use ; so that the operation, of cleaning, (os it is 
supposed to bu by the owners), requires to be fre- 


' quehtly. performed,' and tliis is done by a, fresh pro- 
cess of sotetion, 1[)r coloring. ] 

The method used by the artists is the application 
of a mixture of neutrm saltt intended to disengage 
nitric acid, Vith the assistance of heat. In what- 
ever .nianner, however, this is managed, there is 
much gold also dissolved in the operation ; so much 
Indeed, that where much work' of this nature is 
performed, the quantity ofVmeial rescued from the 
soluliohs amounts to a very considerable quantity 
annually. Artists arfe accused of doing this ,with 
fraudulent views ; with' what truth *1 shall not pre- 
tend to say. Whatever the fact may be as to this/ a 
fe\y repetitions of the coloring process are sufficient 
to destroy the liner kinds of workmanship, to the 
great regret of our ladies. 

Boiling ill nmrapnia is a safe substithte for this 
pemicloua jirocebs, as' it dissolves the copper from 
the allby, and leaves jn the same manner, a gilded 
or yellow surface. . It hag the advantage that it can’ 
be performed by any one, without tlie necessity of 
employing an artist. 

MISCELLANIES. 

^•A Correspondent informs us, that he has found 
that simple immersion in hot water will effectually 
fix photogenic drawings, the paper for which baa 
been made by nitrate of silver only, and that this 
paper is very sensitive. 

pjfforcnt Species u/ Sift^worrns,-'- The silk im- 
ported from India is by no means the production of 
the larva of only one species of moth. Mi\f. 
Ilelfer'and Hugon have given the following list of 
the insects, the silk of which is known in commerce. 

1. Bamhyx mori. TIic common silkworm . 

2. Bomhyx reliyiosxt (Helf.) Assam. The co- 
coon of thus phalaena has a finer filament, more 
jB^oss, and is softer to the touch than that of the 
former. The larva lives on the banyan tree, (Ficics 
religiosn.) 

3. Saturnina sifhetica, (Ilclf.) is found in the 
mountains near SiUiet apd Dacca ; the cocoons are 
very larg<j. 

4. Satiiniio papia^ (Linn.) The most common 
of the Iniliaii siJkwonnsr The silk most highly 
prized in Europe is its produce. In its wild state 
the larva feeds on the jujube *plaiit. (Zizyphns 
jujuha’y') and on the Terminalia alata^ from which 
the inhabitants gather the cocoons. It has not been 
reared in Europe, but M. Heifer foUnd that it could 
bear domestication well. 

»5. Satumia assamensis^ (Helf.) from Moog’a in- 
Assam. Its larva is found on the Laums obtusi-^ 
folia^eoid the Teranfhera macrophyJla. This insect 
produces five generations in the year ; the cocoons 
coUlcted twice during the winter, arc the finest and ■ 
most abundant. 

6, Phalaena cynthia, (Drury,) a speejes com- ^ 
monly reared throu^iout Hindoostan for producing ■ 
silk ; tlie larva feeds on the JiicjnuSf grows rapidly, 
and is vety hardy ; its silk is coarse, but strong, so 
that a dress made from it lasts for more than a per- 
son's life, and such dresses are transmitted from 
mother to daugliter. > . 

It is fTomiiionly considered that Indian is inferior ’ 
to European silk, but (his more from the slovenly 
way the worms are reared in the East than from any 
inferiority in the staple. Attention is how much 
attracted to the subject iA India, and ere long this 
produce will most probably rival in quality that from 
Italy. i 
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Action of^ Water on Melted Mr. Parkcs, 

in his JSfisays, lias' ad\Lrtctl to some appearances 
produced by water fluiis? upon glass wlien in the 
furnace, which apjii ar e,\treniely strange, although 
they were related to him by the most undisputed 
aulhoiitits. • 

Jf a small (piantity, even a pint of water, were 
to lie thr(M\n into a crucible of glass in a muUed, 
or ratht r inelling state, %hile the scum or s«andiver 
is upon its sin-face, the water would be converted- 
instantly into steam, ‘so that an explosion would 
take place ; and if the quantity of wafer w'crc mon 
considerable, the furnace would probablv he blown 
down. • 

But when the sandiver has been scummed off, 
and the glass in quiet fusion, if water is thrown on 
it, the globules dunce upon tJni suiface of the 
melted glass for a considerable time, like so many 
globules of quicksilver upon a drum Iicad, ivhile the 
drummer is beating it. • 

There is, however, a similar appearance to this 
that takes place in iron ; for water evaporates 
‘ sooner from a plate of iron that is heated \o redness 
only, than from a plate that has been brought to a 
welding heat, or very nearly to the heat necessary 
to melt it, 

But in the manufacture of black bottles, it fre- 
quently happens, that wdiile the workni^-ri are 
employed in moulding and Idowing the bottles, that 
the glass, or metal as it is called, becomes too cold 
to work, so that they find it necessary to desire the 
riicraen to throw in cold and increase the heat. 

This, however carefully it may be done, will 
somt times produce so much dust that the surface of 
glass becomes covered w-idi coal dust. When this 
accident occurs, it occasions such a motion within 
the melting pot, that the glass appears as if it were 
actually boiling ; and if the metal w'as used in this 
state, every bottle would be speckled throughout 
and full of aic bubbles. 

>iow, as it would be very inconvenient to wait for 
the whole of this coaly dust to be consumed by the 
fire, and, besides, it might occasion the glass to 
boil over the edges of the melting pot, fe-he work- 
men have to cmli'avour to discover an easy and 
cfiTectnal remedy for this accident ; and this remedy 
is no other than common water. 

Whenever this bircum^tance ta^es place, the 
w'Oikruen throw' a little ivater into each of the 
melting pots. This water has the effect, not only of 
stilling the boiling of the glass immediately, but it 
also ^renders the metal as smooth and pure as 
before. 

Mr. Parkes considers iliis curious and almost 
iustantarieous effect, as probably owing tothevlatcr 
becoming decomposed, and affording its oxygci^to 
the coal dust, and thus converting it into carbonic 
acid g;is, which immediately escapes and is dissipated 
jn the atmosphere. 

Simple Remt‘dy to Purify Water , — ;-It is not so 
generally know as it ought to be, that pounded 
alum possesses the property of purifying water. A 
large table-spoonful of pulverized alum, sprinkled 
intO' a hogshead of water, (the water stirred round 
at the time,) will, after a lapse of a few hours, by 
precipiteting to the bottom the impure particles, so 
purify it that it will be found to possess nearly all 
the fireshness and clearness of the finest spring 
water. A pailful, containing four gallons, may be 
purified by a single tefa-spotmful. 


Carbonate of Potaeh from Green and Dry Plants. 
— M. Becquercl has made some experiments on the 
manufacture of potash, • Thii comparative analysis 
of a great number of ashes have proved that those of 
green wood yield a much greater pi^portion of 
saline matter than dry wood. This difference/ 
is especially 'striking With the a.shcs of fern 
the ley of the ashes contains a mixture of suff- 
carbonate and sulphate of potash ; the jfiopor- 
tioii of the former varies from 0*40 to 0'6r> ; it 
is this variation which causes the great diQ’ercnce of 
quality and price in potash of ^;ommerce ; It 
becomes, therefore, very important, in the manu- 
facture of potash, to separate the sulphate with 
which the subcarbonatc is mixej. M. Bccquerel 
effected this by concentrating the solution to ,8i>ec. 
grav. about 1*4, and allowing it to cool : the greater 
part of the sulphate of potash crystallizes on cool- 
ing, and the saline matter which remains in solution 
contains afterwards 0*90 of subcarbonatc. M. Bec- 
querelbas also ascertained, by his numerous analysis 
of different kinds of ashes, that those of the iinie- 
buriier contain very little sulphate of potash, wliieh 
is undoubtedly due to the actioq of the lime upon 
the sulphate of potash, with the assistance of cliar- 
coal. This fapt, M. Becquercl remarks, may lead 
to some advantage, by adding lime to the wood, 
the ashes of which are intended for the manufacture 
of potash. 

Filterhiff Machine . — ^Take a large flower-jiot, and 
put cithern piece of sponge or some cleanly washed 
moss (Sphagnum is to be preferred) over the lioleat 
the bottom. Fill the pot jj full with a mixture of 
equal parts of clean sharp sand and charcoal brr>ken 
into pieces about the size of peas. On this lay a 
piece of linen or woollen cloth, hirgc enough to 
hang over the siiles of the pot. Four the water to he 
filtered into the basin formed by the cloth, and it 
will come out pure throiigli the sponge in the bottom. 
The cloth must be frequently taken out and w'aslA;d, 
ns must the sand and charcoal, and the ])icce of 
sjnmge or moss in the botlom. The larger the pot, 
the more complete will be the filtration. The cJiar- 
coal is easily procured, by burning a few pieces of 
wood in a slow lire. This is tlie cheapest descrip- 
tion of filter which wc know of. — Gardmcr' s . 


QUERIES. 

ley — Wluit IS Kyjiii s uiiU tiry rf^l ( (>iiii>osiUojt •' ,‘fnAti'i ; erf 
156 - 

110— .What if! (he* ix'cci|>t for permanent uik for \Miltiig 

on liiKii wUlnniC proiMratiyn ? jmvered hi pngv 1:07. 

111 — How i'4 llio Kniuophostic ns ahuv\Tiiit Iho burroy 
/.ouloglcal (larilons, produced? Jimwered in liiS. 

H2 — What iJldnls of coinpsirativo difiorenco are thou- );c 
tween coinniou and voltaic electricity ? A^utrervA in pa^c 
160. 

113— How are glass sguIk, broad seals, and gum hculs 
made ? Amtcercd iv paf'e 1 8 1. 

1 14 — If you pl:u ’0 a pail of water in a fn-sh'paintod room n 
film of oil will come on tlio surface. What >s the reaN<in ol 
t ? Answered in 2iJ7. 

115 — How are Iho colored Ibimos of rocket stars, and other 
fire works, produced ? .dnsu t ml 2ui^es 250 and :528. 

lie — When an efrorvcsc-inji driiiHhl is mixed in a tumbler, 
and hlirrod with a spoon ur gJas.s rod, thi.s sinking the edge 
of ihe ghi.ss emits a dilTcrent .sound as the clVerve.’Jceiico pro- 
evedH. W by i.i Him f .dmuetrd in page 207. 

U7 — How are slr.iw hats whitened '•* Answered in page 
IGu. 

118 — How is hecs' wax bleached? Answered in page 
160. 

119— llow are essential oils 
359. 


distilled? Answered in page 
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DISTILLATION. 

The term diitillation is understood to signify the 
process of purifying liquids by boiling, or first con- 
verting them into steam, and condensing that steam 
afterwards — ^by which means those impurities, which 
are not of a volatile nature, are retained in the atillt 
or vessel in which the boiling ipparried on, while the 
steam itself contains the morS'^ereal particles of 
the original mass. 

In its application to the purposes of life, distillation 
is pf the utmost importance and extent, and would 
naturally be divided into various sections, according 
to the nature of the product required. Thus the 
distillation of ardent spirits— K»f acids — of essential 
oUs— und of bituminous substances, as in the ma- 
nufhcture of tar, coal gas, &o., are processes, similar 
In principle, and in the apparatus employed, however 
much they may vary in detail and manipulation. 

In considering this process it is first necessary to 
describe The SHU, or, as it was once called. The 
Aiembie. A is the body of the still ; it is shaped, 
set in brick-work, and fiimished with a fire-place, in 
the same manner as a common brewing copper, except 

VOL I.-20. 


that it is contracted at the top into a narrow orifice, 
only sufficient for a man to creep in should such be 
requisite. B is the bead, which fits closely over the 
upper part of A-»the head is continued without an 
open joint till it arrives at C, which is the mou^ of 
the worm, or condenser. The worm proceeds in a 
spir^ form from the top to the bottom of the worm 
tub D — ^hcrc it passes through the wood of the tub, 
ending in a short piece, called the nose. E is a can 
to receive the condensed steam, whioh during the 
process passes from the worm. P is a pipe, con- 
nected with the cistern K. to keep the worm tub 
supplied with cold water. G is another pipe, fas. 
tened to the upper part of the tub, and carrird 
through the floor to take off the warm or waste 
water. H is the ftre-pl^. I a trunk or slioot, to 
carry away the impure lupiid remaining in the still 
after the spirit is extcaetedifrpm it. J is the coal- 
hole. K the water dster^ciyliich may be at any 
convenient distance or iitiiaii|l^^^ 

The procesa is aa foUoii^;^ Tlie. liquid, for 
example beer, ia put into ibh nmel A, until shout 
two-thirds full. The head B Jb put on so as to 
unite well with the body, and alee with the mouth 
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of the worm C. Tlie joints arc now luted, that is, 
illed up well with the following 

CEMENT, OR LITTE. 

1 lb. of whitening. 

1 lb. qf flour. 

, 4 of salt— and 

Water to make it into a stiff dough. 

Has is the composition used by all the spirit 
distillers. It is hard, not liable to crack or peel oif» 
and is the better for keeping. The apparatus is 
now prepared for working. The lire is^ urged, 
until the contents of A nearly boil, which is* known 
ij a few drops passing from the worm. Great care 
b now requisite lest the still should boil over, or as 
it u tecbnmally called, should run foul. The Are 
being watened, the still will gradually beSome in a 
boiling state, and the steam pius more rapidly into 
the worm, and consequently the condensed spirit 
come more rapidly from the nose of it into the 
-can placed beneath. The distiller now damps the 
fire&omewhkl, and opens* the cock seen in the lower 
end of the pipe F, thus supplying tne worm 
tub with cold water. This when first admitted 
plays against the bottom of the worm, cooling as 
much as pos4ble dhe spirit as it passes out — 
becoming itself propordonably heated. Ib specific 
gravity being thereby lessened it ascends, cooling 
the worm in its progress upwards — ^for it will be 
^marked, that the cooling of the worm, and con- 
sequent heating of the water in contact with it, is 
gradually progressive; and as the spirit within is 
cold only when about to run away, so the water 
arrives at its full heat when at the top of the worm 
tub. In this heated state, the water being no longer 
•useful for condensation, it passes off by the pipe G. 
The duty levied upon spirituous liquors is so 
great — the quantity consumed so enormous — and 
the facilities of the manufacture, and after disposal 
of them so great, that the excise regulations rela- 
tive to distillation are necessarily numerous and 
vexatious. Thus no person is allowed to use a still 
-of a capacity greater than seven quarts, without 
giving notice and registering the same ; *if to be 
used only for the extracting of essential oils, acids, 
ammonia, or other product, not to be used after- 
wards, as a drinkable article, a few cautionary regii- 
lations are all that the owner will be subjected to : 
but the utmost severity of inspection attends the 
Tectifler, and malt distiller, to prevent infringement 
of tjie law, and to protect the revenue. For ex- 
ample, the rectifier must have one still, at least of 
120 g^ns — ^give notice when he is about to work 
—when not at work, the head of the still is logked 
by a staple, or chain, passing over it to a bram 
above, and the fire-place door is also kept fastelbd 
up by the exciseman. The distiller charges the 
atOl when he pleases, and sends a notice in writing 
six hours previously, to inform the officer that he 
is about to work at a certain hour the next morning. 
The exciseman comes — measures the contents — 
locks down the head with an iron bar across it, as 
^represented in the plate— uidoeka the fire-place, 
-and fastens up the dischaiging cock at the bottom 
-of thb stiljk In the eveii^, when the whole 
operation is done, the head, and fire-place are 
fiutened up as at first,. 

The first proceeds, ot the spirit which runs im~, 
mediately after the •boiliig commences, is very 
strong, and remains so for some considerable time— 
it then gradually becomes weaker and weaker, until 
€t list it Gontaias but litUc spirit, and that con- 


taminated with some of the impurities of the residue 
in the still. This weak impure spirit is calledyeto/s, 
and is set aside for re-distillation. When the whole 
spirit is extracted, the liquid remaining jn the atiU 
is called spent wash, and is either given to pigs and j 
cows, or started from the drains as useless. / 

The circumstances whieh most engage the atten-' 
tion of the distiller are, first, to look occasionally 
the luting, and to repair it in case of a leakage. 
Secondly, to know when the still is about to boil. 
This he ascertains in a curious manner:* viz. by 
putting a drop of candle grease upon the ball of the 
head, and others at regular intorvals of about 
one foot each upwards, and along the neck. When 
that drop at the top bend of the beck melts, the 
steam is passjpg over, and the fire is carefully 
watched — when all of the spots are melted, the 
still boils. Thirdly, his care is to obtain the spirit 
quite cold, the supply of water being regulated so 
as to bring the spirit to a temperature of not greater 
than 60^^ Fahrenheit; and fourthly, to waste no 
spirit by stopping the process too soon ; this is 
ascertained by throwing a spoonful of tlie feints 
then pissing into the fire ; if it suddenly inflames 
it is known still to contain spirit. This, however, 
though the usual practice, is not a criterion, because 
cpmmon water thrown upon a hot fire will, by being 
instantly decomposed, flame in like innimer. The * 
better practice is to throw a little on tlie head of the 
still ; this being hot, (‘hanges the liquid thrown upon 
it into vapour— if this catches fire, upon the ap- 
plication of a catidlt*, it is known to be worth pre- 
serving. 

(Continued on page 200^ 


THE OXIDATION OF COPPER-PLATES. 

The oxidation of copi»cr-pIatc;s is a matter of vefy 
great importance in tlie arts; nor are the printers 
aware of the injury wliic.. these sustain in consi*- 
qucnce of it. It is usual, in all great and expensive 
works, not to print more inj])ii*.ssions at once than 
are required for tlie present deiimnil, when the 
plates are laid aside, till they are again wgnted. 
Thus they are olten kept lor many years ; while, 
after each operation, they acfjuire an iridescent oxi- 
dated surface, which is removed by the hand of the 
operator in the first inking. A scale is thus repeat- 
edly removed from the plate, to the great injury of 
all the finer lines — producing bad impressions, and, 
together with ordinary injury from the hand and the 
chalk, at length rendering it what is technically called 
rotton and useless. 

The mere operatiuti of inking must, in time, wear 
out any plate, even in the most careful hands ; but 
this evil would be diminished by preventing the oxi- 
dation in question ; which, in some cases, produces 
a for thicker crust than would be imagined, and as, 
in itself, sufficient to be a cause of very serious injury 
to the Stances and fainter ports. 

This evil might be diminished by printing more 
impressions at one time : but, where it ia necessary 
to lay the plate aiide, it might be entirely prevented 
by varnishing. For this purpose, common lac var- 
nish is easily applied ; and it can be removed, when 
requisite, by spirits of wine. The varnish of 
caoutchouc might also be used for the same purpose. 
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the mechanical powers. 

(Resumed from paye 151, and concluded.) 

The Wheel and Axle is the next mechanical 
power to he considered ; it must be known to eveiy 
reailer who has seen a village well ; for it is by this 
]iower that the bucket is drawn up, although in such 
^ coses, instead of a wheel attached to the axle, there 
is generally only a crooked handle, which answers 
the purpose of winding the rope round the axle, 
and tlms raising the bucket. It is evident, however, 
that this erfioked handle is equivalent to a wheel ; 
for the handle describes a circle as it revolves, while 
the straight giece which is united to the axle 
corresponds with the spoke of a wheel. This 
power may be reso’vcd into a lever«; in fact, what 
is it but a lever moving round an axle ? and always 
retaining the effect gained during every port of the 
motion, by means of a rope wound round the butt 
end of the axle ; the spoke of the wheel being the 
' long arm of the lever, and the half diameter of the 
axle its short arm. The axle is not in itself a 
mechanical power, for it is as impotent as a lever, 
whose fulcrum is in the centre ; but add Vj it the 
wheel, and wc have a power which will increase in 
proportion as the circumference of the wheel ex- 
ceeds that of the axle. This arises from the veloc^jty 
of the circumference being so much greater than 
that of the axle, as it is further from the centre of 
motion ; for the wheel describes a great circle in 
the same sp ice of time that the axle describes a 
small one ; therefore the jiower is increased in the 
same proportion as the circumference of the wheel 
is greater than that of the axle. Those who have 
ever drawn a bucket from a well by this machine, 
must have observed, that as the bucket ascend('d 
nearer tlie top the difficulty increxsed : sucli an effect 
must necessarily follow from the views we have just 
offered ; for whenever the rope coils more than once 
the length of the axle, the difference between its cir- 
cumference and that of the wheel is necessarily 
diminished. To the principle of the wheel and axle 
may be referred the capstan, windL'iss, and all those 
numerous kinds of cranes which are to be seen at 
the different wharfs on the banks of the river Thames. 
It is scarcely necessary to add, that the force of the 
windmill depends upon a similar i)ower. The tread- 
mill furnishes another striking example. The wheel 
and axle is sometimes used to multiply motion, in- 
stead of to gain power, as in the multiplying wheel 
of the common jack, to which it is applied when the 
weight cannot conveniently have a long line of 
descent ; a heavy weight is in this case mi^e to act 
upon the axle, while the wheel, by its greatest cir- 
cumference, winds up a much longer quantity 
of line than the simple descent of the weight could 
require, and thus the machine is made to go much 
longer without winding than it otherwise would do. 

I7ie Pulley is a power of very extensive applica- 
tion. Every one must have seen a pulley ; it is a 
circular and flat piece of wood or metal, with a 
string which runs in a groove round it. Where, 
however, this is fixed, it cannot afford any power 
to raise a weight ; fur it is evident, that, in order to 
raise it, the power must be greater than the weight 
and that if the rope be pulled down one inch, the 
weight will only ascend the same space ; con- 
sequently, there cannot be any mechanical advan- 
tage from the arrangement. This, however, is not 
the case where the pulley is not fixed. Suppose 
one end of Uic rope be fubtened to a hook in the 


ceiling and that to the moveable pulley on the rope 
a cask be attached, is it not evident that the hand 
applied to the other extremity of the rope will sus- 
tain it more easily than if it held the cask suspended 
to a cord without a pulley ? Experience shows that 
this is the fact, and theory explains it by suggesting 
that the fixed hook sustains half (he weight, and 
that the hand, therefore, has only the other hdf to 
sustain. The hook will also afford the same assis- 
tance in raising the weight as in sustaining it ; if 
the hand has but one half the weight to sustain, it 
will also have only one half the weight to raise ; but 
observe, that in raising the weight, the velocity of 
the hand must be double that of ^e cask ; for in 
drder to raise the weight one inch, the hand must 
draw each of the strings one inch ; the whole string 
is therefore shortened two inches, while the weight 
is raised only one. Pulleys then act on the same 
principle as the lever, the deficiency of strength of 
the power being compensated by ito superior vrio- 
city. It will follow, from these’ premises, that the 
greater tlie number of pulleys connected by a string 
the more easily the weight is raised, as the difficulty 
is divided amongst the number of strings, or rather 
of parts into which the string is divided by the 
pulleys. Several pulleys, thus connected, form 
what is called a system, or tackle of pulleys. They 
may have been seen suspended from cranes, to raise 
goods into warehouses, and in ships to draw up the 
sails. 

The Inclined Plane is a mechanic power which 
is .seldom used in the construction of machinery, 
but applies more particularly to the moving or 
raising of loads upon slopes or hills, as in rolling a 
cask up or down a sloping plonk into or out of a 
cart or cellar, or drawing a carriage up a sloping 
road or hill, all which operations are performed with 
less exertion than w'ould be required if the same 
load were lifted perpendicularly. It is a power 
which cannot be resolved into that of the lever ; it 
is a distinct principle, and those writers who have 
attempted to simplify the mechanical powers, have 
been obliged to acknowledge the inclined plane as 
rlemeiitary. The method of estimating the advan- 
tage gained by this mechanical power is very easy | 
for just as much as the length of the plane exceeds 
its perpendicular height, so much is the advantage 
gained ; if, for instance, its length be three times 
greater than its height, a weight could be drawn to 
its summit with a third part of the strength required 
for lifting it up at the end ; but, in accordance with 
the principle so frequently alluded to, such a power 
will be at the expense of time, for there will be 
three times more space to pass over. The reason 
wHy horses are eased by taking a zigzag direction, 
iy. ascending or des(;ending a steep hill, will appear 
from the preceding account of the action of fhe 
inclined plane, because in this way the effective 
length of the inclining surface is increased while its 
height remains the same. 

The Wedge is rather a compound, than a distinct 
mechanical power ; since it is composed of two in- 
clined planes, and in action frequently perfohns the 
functions of a lever. It is sometimes employed in 
raising bodies, thus the largest ship may be raised 
to a small height by driving a wedge below it ; but 
its more common application is that of dividing and 
cleaving bodies. As an elevator, it resembles ex- 
actly the inclined plane ; for the action is obviously 
the very same, whether theVedge be pushed under 
the load, or the load he drawn over the wedge. But 
when the wedge is drawn forward, the percusiivi 
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tremor excited destroys, for an instant, the adhesion the statements made to the Commissioner! • The 

or friction at its sides, and augments prodigiously solution for the experiment at Somerset Hoiise» 

the effect. From this principle chiefly is derived consisted of 224 pounds corrostve sublimate to 

the power of the wedge in rending wood and other 1,062 gallons of water, being rather more then 1 

substances. It then acts besides as a lever, insinuat- pound of corrosive sublimate to 5 gallons of water^ 

ing itself into t^e cleft lu fast as the parts are opened (the proportion last named by Mr. Kyan,) the price 

by the vibrating concussion. To bring the action of of the corrosive sublimate at the time of thin 

the wedge, therefore, under a strict calculation, experiment being 3s. Id. per pound. It was stated 

would be extremely difficult, if not impossible. Its by Mr. Kyan that the solution loses none of<> its ^ 

effects are chiefly discovered by experience. All the strength, and becomes in no way altered by the 

various kinds of cutting tools, such as axes, knives, immersion of the timber ; and the greater part"' of 

chisels, saws, planes, and files are 'only different the solution in the tank, at the time of tlm Corn* 

modifications of the wedge. missioners' visit to Mr. Kyan's premised*, was stated 

The Screw is a most efficient mechanic power^ to have been in use some years, 

and is of great force and general application. It is “ Two bottles of the solution used for the ex- 


in reality nothing more than an inclined plane formed 
round a cylinder, instead of being a continued 
straight line. Its power is, therefore, estimated by 
taking its circumference, and dividing this by the 
distance between any two of its threads ; for what is 
taking the circumference of a stTew, but another 
mode of measuring the length of the inclined plane 
which W'raps round it ? and taking the distance 
between one thread and the next to it, is but mea- 
suring the rise of that inclined plane in such length; 
and from the properties of the inclined plane, it 
follows, that the closer the threads of a screw arc to- 
gether in proportion to its diameter, the greater will 
be the power gained by it. 

ANTI. DRY ROT. 

Th r dry rot is a plant called by botanists meruliue 
larhrymanRf which is, alas, too common on the inside 
of wainscottings, where there is not a free circulation 
of air, in the hollow trunks of trees, beams, ship 
timber, 6ec. It first appears like a soft, very light, 
cottony mass, of a white color ; afterwards it throws 
out yellow or orange-colored veins, which at last 
become reddish brown, and distil as it were drops 
of water, filled with minute ferruginous sporules or 
seeds, which, by the liquid, are conveyed to other 
parts of the trunk ; and thus the dreadful contagion 
is propagated far and wide, and the original 
timber broken up into perfect dust, its destMiction 
being occasioned not merely by the growth of the 
plant itself, but accelerated by the moisture thus in- 
troduced. 

The principle upon which all anti-dry rot prejmra- 
tions must be formed is, that vegetable life should 
be destroyed, and yet that the woody fibre should 
not be injured — and to fulfil both these conditions 
nothing but a solution of corrosive sublimate is found 

answer, and this in proportion to the degree of 
perfection with which the various bodies are Batui;a- 
ed by the drug ; thus for cordage, canvas, and 
wood under certain circumstances, it is sufficient 
)ut it has yet to be proved how tar it may l)e effica- 
cious for large beams of timber, as this must depend 
spun the fact of penetration. 

The following remarks are extracted from the 
evidence taken before the Commissioners appointed 
to examine into the efficacy of Mr. Kyan’s process. 

**A11 the persons examined, who have used the 
prepared wood, are of opinion that the process ren- 
ders the ordinary length of time for seasoning timber 
unnecessary. Sir Robert Smirke, however, thinks 
while timber of large scantling may be used 
the sooner for it, still it would not supersede the 
usual length of time for aeasining wood for joiners* 
work." , , 

As to the strength of the solution, with a view to 
tlie expense^ there has been great inconsistency in 


periment at Somerset House were sent to Professor 
Faraday, one hnr/ing been filled before the immer- 
sion of the. timber, and the other afterwards ; and 
he has stated that they contain the same proportions 
of corrosive sublimate in solution. 

** On the point of expense, it may be proper to 
observe that the additional cost of building the 
Samuel Knderbey, a ship 420 tons, entirely of the 
prepared ^timber, was 210/.; and it appears that 
the Board of Admiralty have agreed to pay at the 
rate of 15«. a loafl extra for such as may be used in 
the construction of the Linnet. 

As to the salubrity of the process, the evidence 
proves it to have produced no ill eflcct upon the health 
of the workmen, who have used the prepared tim- 
ber for ship building or other purposes. It, however, 
appears that great caution is requisite in preparing 
the solution, and in the use of the process. 

** With regard to its effects on the health of 
ships* crew, the Commissioners obsen'e that the 
Samuel Knderbey, which was completely built with 
prepared timber last year, sailed last October for the 
South Seas ; and in three accounts received from 
apprentices on board her, (none others have come to 
hand) one of which was dated lat. 3” S., long. 24^ 
30 W., the crew was mentioned as being all well. 
Another ship, the John Palmer, was extensively 
repaired in the autumn of 1833 with new timbers 
and new topsides from the light-water mark ; the 
interior was also new from the lower deck upwards ; 
and the whole of the timber used for these works, 
as also the plank used for the men *8 fitted sleepii^ 
berths, were prepared on Mr. Kyan’s plan. l*wo 
accounts received from the master since she sailed, 
one dated on the Line, and the other from the 
Straits of Timor, state that the crew were all well. 

** The Commissioners consider it desirable to avoid 
any risk, by placing provisions in direct contact with 
the prepared wood ; and they suggest that ropes and 
sails being much handled by seamen, the raw mate- 
rial of them when prepared, should be washed, prior 
to being manufactured. 

** As to the alleged increased purity of bilge water 
in ships built of the prepared timber, some that waa 
pumped out of the l^muel Enderbey last antumn, 

‘ was. perfectly sweet.' " 


THE INDIAN BLOW-PIPE. 

When a native of Macoushi goes in quest of fea- 
thered or other game, he seldom carries his bow 
and arrows. It is the blow-pipe he then uses. 
This extraordinary tube of death, is, perhaps, one 
of the gre^st natural curiosities in Guiana. It is 
not found* in the country of Macoushi. *ni 08 e 
Indians tell^ou tliat it grows to the south-west of 
them in the wilds which extend butwixl them and 
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; tbe Rio Negro. Hie reed miut grow to on amazing 
> length, aa the part the Indiana iiae la from ten to 
I eleven fret bmg, and no tapering can be peroeifed 
tin it, one epd being aa thick aa the other. It ia of 
.:a bright yellow color, perfectly amooth both inaide 
^and oat. It growa hollow | ndr ia there the leaat 
fmpearance of a knot throughout the whole eztent. 
fl%e cAtirea call it oaraA. Tbia of itself, ia too 
ale^r to answer the end of a blow-pipe ; but there 
ia aT|^MMnca of palm, larger and stronger, and com- 
mon in Guiana, and this the Indiana make use of 
as a case, in which they put the ouraA. It is brown, 
susceptible of a hne polish, and appears aa if it had 
joints five or six inches from each other. It ia 
called samouraA* and the pulp inaide is easily 
extracted, by steeping it for a few days in water. 
Thus the oarah and samourah, one within the othe* , 
form the blow-pipe of Guiana. The end which is 
applied to the mouth is tied round with a email 
silk-grass cord, to prevent its splitting; and the 
other end, which is apt to strike against the ground, 
is secured by the seed of the acuero fruit, cut hori- 
zontally through the middle, with a hole made in 
the end, through which is put the extremity of the 
blow-pipe. It is fastened on with string on the out- 
side, and the inside is filled up with wild bees’ wax. 
The arrow is from nine to ten inches long. It i% 
made out of the leaf of a species of palm-tree, called 
coucouriief hard and brittle, and pointed as sharp as 
a needle. About an inch of the pointed end is 
poisoned with the wottrali. The other end is burnt, 
to make it still harder, and wild cotton is put round 
it for about an inch and a half. It requires con- 
siderable practice to put on this cotton well. It 
must just be large enough to fit the hollow of the 
tube, and taper off to nothing lownwards. They 
tie it on with a thread of the silk grass, to prevent 
its slipping off the arrow. 

with a quiver of poisoned arrows slung over his 
shoulder, and with his blow-pipe in his hand, in the 
same position as a soldier carries his musket, the 
Macoushi Indian advances towards the forest in quest 
of powises, maroudis, waracabas, and other feathered 
ga^. 

lliei^ generally sit high up in the tall and tufted 
trees, but still are not out of the Indian’s reach ; 
for his blow-pipe, at its greatest elevation, will send 
an arrow 300 feet. Siient as midnight he steals under 
them, and so cautiously does he tread the ground 
that the fallen leaves rustle not beneath his feet. 
His ears are open to the leaat sound, while his eye, 
keen as that of the lynx, is employed in finding out 
the game in the thickest shade.* Often he imitates 
their cry, and decoys them from tree to tree, till they 
are within reach of his tube. Then taking a poisoned 
arrow from his quiver he puts it in the blow-pipe, 
and collects his breath for the fatal puff. About 
two feet from the end through which he blows, there 
are fastened two teeth of the acouri, and these serve 
him for a sight. • Silent and swift the arrow flies, 
and seldom friU to pierce the object at which it is 
sent. Sometimes the wounded bird remains in the 
same tree where it was shot, and in three minutes 
falls dovrn at the Indian’s feet. Should he take 
wing, his flight is of short duration, and the Indian, 
following the direction he has gone, is sure to find 
him dead. It is natural to imagine that, when a 
slight wound only is inflicted, the game will make 
its escape. Far otherwise ; the woorali poiadfolmost 
instantaneously mixes with blood or water, so that 
if you wet your finger, and dash it along the poisoned 
arrow in the quickest manner possible, you are sure i 


to carry off some of the poisoo. Though throe 
minutes generally elapse before the convulsim come 
on in the wounded bird still a stupor evidently 
takes place sooner, and this stupor manifrsts itsdf 
by an apparent unwillingneis in the bird to move. 

The Indian, on his return home, cardhlly snq>ends 
his blow-pipe from the top of his spiral roof, a(^om 
placing it in.an oblique position, Irot it should re. 
ceive a cast. 

DRAINING LAND BY STEAM POWER. 
The draining of land by steam power has been ez- 
tengively adopted in the fens of Lmcolnshire, Cam* 
bridgeshjre, and Bedfordshire, and with immense 
advantage. A steam engine of 10-horse power 
has been found sufficient to drain a distridt compris- 
ing 1,000 acres of land, and the water can always 
be kept down to any given distance below the plants. 
If rain fall in excess, tne water is thrown off by the 
engine; if the weather is dry, the sluices can be 
opened, and water let in from the river. The en- 
gines are required to work four months out of the 
twelve, at intervals varying with the season, where 
the districts are large ; the expense of drainage by 
steam power is about 2s. 6d. per acre. The first 
cost of the work varies with the different nature of 
the Bub^rata, but generally it amounts to 20s. per 
acre for the machinery and buildings. An engine 
of 40-hor8e power, and scoop-wheel for draining, 
and requisite buildings, costs about j^4,000, and is 
capable of draining 4,000 acres of land. In many 
places in the fens, land has been purchased at from 
ItlQ to i£'20 per acre, which has been so much im- 
proved by drainage- as to be worth jt''60 or i,70 per 
acre. The following list shows the number of steam- 
engines employed for this purpose in England : — 
Deeping Fen, near Spalding, Lincolnshire, contain- 
ing 25,00Q acres, is drained by two engines of 80 
and OO-horse power. March West Fen, in Cam- 
bridgeshire, containing 3,600 acres, by one engine 
of 40-horBe power. Misserton Moss, with Ever- 
ton and Graingley Cars, containing about 6,000 
acres, eff^tually drained by one engine of 40-hor8e 
power Littlejmrt Fen, near Ely, about 28,000 acres, 
drained by two steam engines of 30 or 40-hor8e 
power each. Before steam was used there were 75 
wind-engines in this district, a few of which are still 
retained. Middle Fen, near Soham, Cambridge- 
shire, containing 7,000 acres, drained by an engine 
of CO-horse power. W^ater-Beach Level, between 
Ely and Cambridgeshire, containing 5,600 acres, by 
a steam engine of 60-horse power. Magdalen Fen, 
near /jynn, in Norfolk, contains upwards of 4,000 
acres, and is completely drained by a steam eiig;ine 
of 4o-hors^powcr. March Fen district, Cambridge- 
shire, of 2 JOO acres, is kept in the finest possible 
state of drainage by a SO-horse power engine. Felt- 
well Fen, near Brandon, 2,400 acres, by an engine 
of 20-horse power. Soham Mere, Cambridgeshire, 
formerly, as its name implies, a lake, of 1,600 acres 
drained by a 40-borse power engine—the lift at this 
place being very considerable. 

ARTESIAN WELLS. 

This is the term bestowed on springs of water, 
formed by perforatihg the earth with boring-rods, 
uutil a subterranean body of water be reached, 
whose sources are higher^en* the spot where the 
operation takes place. The effort which water 
makes to reach its own level causes it to ascend 
above the surface, and thus a supply of this nt- 



158 


MAGAZINE OF SCIENCE. 


C6i8Bry cloincnt is often obtained in districts 
otherwise destitute. Tlie term is derived from 
ArifM a province of France, where water is chiefly 
obtained by boring. 

The question as to whence Artesian wells derive 
* their supplieslis one of the most interesting con- 
nect^ with the subject. The vaponrs of die at- 
mosphere form one of their sources. A few hours 
after heavy rains, the miners of Cornwall observe 
a considerable augmentation in the water contained 
in some of their deepest pits. The fountain of Nismes, 
in France, throws out, when lowest, about 280 
gallons per minuter; but if heavy rain falls in the 
north-west, although at a distance of seven or eight 
miles, its volume is increased to upwards of 2000 
gallons. The temperature, however, is scarcely 
changed by this great additional quantity ; thus 
proving that it passes with great rapidity by channels 
situated very deeply below the surface. 

The fountain of Vaucluse, likewise in the south of 
France, if it received all the rain which fell during 
the whole year, on an extent of thirty square leagues, 
would not obtain a supply adequate to the yearly 
issue which it pours forth. When it rises from its 
subterranean bed, it in reality forms a river ; and the 
volume of its waters when at its lowest is estimated 
at 480 square yards per minute, which at times is 
swelled to 1491 square yards. Its mean vc^ume in 
962 square yards. This fountain, it is clear, most 
obtain its waters from some more abundant source 
than the percolation of rain water through the pores 
and fissures of the earth. Its reservoirs, also, must 
be capable of containing a great mass of fluid, and 
tJic channels by which it flows must be large enough 
to contain a subterranean river. 

Tliese reservoirs and these channels are created 
by fractures in great areas of stratified rock, occa- 
sioned by the action of a mighty power, which, at 
some period, has broken them in various directions. 
In some cases, these cavities actually withdraw from 
the surface considerable rivers. The Guadiana loses 
itself in a flat country, in the midst of a vast prairie ; 
and when a Spaniard • hears an Englishman or a 
Frenchman speaking of the bridges of their respective 
countries, he will tell them that their is one in Estre- 
madura on which 100,000 cattle can graze. The 
Meuse and several other rivers in France also disap- 
pear in the same manner ; some being sucked in by 
apertures in their bed, situated at various distances 
along the course of the stream. In the Austrian 
dominions, the river Poick pursues its course in the 
cavern of Adelsberg, where its waters lose themselves 
and re-appear several times. Tliis cavern has been 
penetrated for the space of two leagues from its 
entrance, at which point a lake presents itself v\^iich 
has not yet been crossed, Humboldt wnentions a 
cavern in South America, about twenty-five yards 
high and twenty-seven or twenty-eight broad, which 
the traveller can penetrate for 800 yards, into whose 
recesses are rolled the waters of a stream above ten 
yards wide. The grotto of Windborg, in Saxony, 
is also a remarkable instance of the extent of the 
earth's internal communications, being connected 
with the cavern of Cresfield, from which it is some 
leagues distant. 

The Artesian fountain at JTours recently pre- 
sented some phenomena proving the existence of an 
extensive end comj^lete line of subterranean com- 
munication. In Januaif, 1831, the vertical tube 
by which the waters of this fountain ascended 
was shortened a little more than four yards, on 
wiiirh its was immediately augmented a 


third ; but this sudden increase rendered the water 
less clear than usual. During many hours there were 
brought to the surface, from a de})th of above 110 
yvds, vvious substonces, among which were recog- 
nised twigs of hawthorn, severd inches *in length, 
blackened by their long stay in the water —stalks 
and roots of marshy plants—and seeds of various 
kinds, in a state which showed that they had been ijfi 
the water since the harvest, and, consequently,* th jit 
about four months had been spent in perfo^r.ing 
their hidden voyage. Shells, and otiier« deposits 
which a small river, or stream of fre8h«.water, leaves 
when it overflows its banks, were also brought up 
during the increased action of the fountain, proving 
the freedom with which they circulated at tlie depths 
below. 

An instance' is mentioned by M. Arago in the 
' Annuaire,' for 1835, of one of these subterranean 
rivers being reached by some workmen who were 
boring for water close to the Barriere de Fontaine- 
bleau, at Paris. As usual, the progress of the work 
was slow, but, all at once, the boring-rod descended 
nearly eight yards. When they attempted to with- 
draw lift it was evident that it was suspended in a 
body of water whose current was so strong ns to 
occasion the instrument to oscillate in a particular 
direction. 

The temperature of Artesian springs is invariably 
higher in proportion as their depth increases. The 
deepest of which we have seen any htatement is near 
Dieppe, and is about 340 yards below the surface. 
A well formed near Perpignan produces about 425 
gallons per minute ; and one at Tours ascends more 
than two yards above the surface, and gives 342 
gallons per minute. 

In France, the w^aters of Artesian springs are 
sometimes made the moving power in corn-mills. 
At Frontes, near Aire, the waters of ten Artesian 
springs put in motion the w heels of a large mill, and 
act besides upon the bellow's and forge hammer of a 
nail manufactory. At Tours, a w'ell of nearly 150 
yards in depth pours 225 gallons per minute into 
the troughs of a wheel seven yards in diameter, which 
is the moving power of on extensive silk manufactory. 
Besides their general utility in irrigations, and 'for 
purposes of domestic comfort and salubrity, the 
water of Artesian springs has been specially applied 
with advantage for other useful objects. The work- 
shops of M. Buckmarm, in Wurtemburg, are warmed 
by means of water conveyed in pipes from an Arte- 
sian spring, the temperature of whose source is con- 
siderably higher than that of the atmosphere. M. 
Arago also states thgt there are green-houses whose 
temperature is kept up by means of the circulation 
of a constant volume of Artesian waters. At Erfurt 
they are used in the formation of artificial beds of 
cress, which produce ^12,000 a-year. In the north 
of France, the reservoirs in which the fiax is steeped 
which is destined to be employed in the manufacture 
of lace and the finer descriptions of linen, are sup- 
plied by Artesian springs, whose waters, being re- 
markabljr clear and of equable temperature, dissolve 
the vegetable matter with the least injury to the 
most valuable properties of the plant. In fish-pre- 
serves it is often found that the fish are killed both 
by the severity of the winter and the excessive heats 
of summer ; but this effect of the inequality of the 
seasons has been prevented at the fish-ponda of 
of Mogtmorency, near Paris, by furnishing them 
abundKtly with Artesian waters. 
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CASTS OF LEAVES OF PLANTS. 

Vbht accurate casts of leaves of plants may be pre- 
pared by a veiy simple process. A quantity of fine 
grained vuid, in rather a moist state, must be pro- 
vided, on the surface of which a leaf selected for 
casting from should be laid, in the most natural 
isition the taste of the artist can effect, by bank- 
I up tbe sand beneath its more elevated parts by 
t lateral pressure of the blade of a knife ; when 
— Jbi the leaf has been supported in every part, its 
surfaw should, by means of a broad camel hair 
pencil, be dbvered over by a thin coating of wax and 
burgundy pitch, rendered fluid by heat: the leaf 
being now renjpved from the sand and dipped into 
cold water the wax becomes hard, and at the same 
time sufficiently tough to allow the kaf being ripped 
off from the wax mould, without altering the form 
of the latter. The wax mould is now placed on the 
sand, and banked up in every part, as the leaf at 
first was ; and then an edge or border being raised 
or sand around the leaf, at a sufficient distance, very 
thin plaster of Paris is then poured over the leaf, 
and a camel-hair pencil is used to brush ^he fluid 
plaster into every hollow on the surface, and exclude 
air-bubbles. As soon as the plastq^ is set, it will be 
found on taking it up from the sand, that the heat 
generated during the setting of the plaster, will hiiVe 
softened 4;he wax, and that the same may be dexter- 
ously rolled up from the impression thereof on the 
plaster j and thus the most beautiful and perfect 
moulds may be obtained for making any number of 
plaster casts in relievo, of the leaf which has been 
selected. 

ON MOUTH GLUE, AND JOINING 
SHEETS OF DRAWING PAPER. 

Mouth rIuc is the best substance hitherto known 
for joining sevtTal sheets of paper together, when 
a single sheet is not of sufficient size to hold the 
design. 

This glue is in fact nothing but the common glue 
scented, in order to take away the disagreeable 
smell and taste. For this purpose, 4 oz. of the best 
English glue is broken to pieces, juit into a glazed 
earthen or stone ware pipkin, and is floated with 
'Cold water : after remamg two or three days, the 
superfluous water is poured off, and the moistened 
and softened glue melted on a slow fire : when mel- 
ted, 2 ox. of common sugar is added by degrees, 
and some also add a spoonful of lemon juice — ^but 
this appears useless. The melted glue is then 
poured out on a marble slab, about 18 inches square 
or even a wooden slab of the same size, a wall of 
wax being first made round the slab, and the whole 
rubbed with a rag well soaked with sweet oil. The 
mouth glue is left for four or five days to set, or 
until it can be removed in a cake, which is usually 
« quarter of an inch thick. After this a napkin, 
folded in four, is placed on a board, and being put 
over the glue, the whole is turned, so tliat the glue 
may lie upon the napkin; another of Which, also 
folded in four, is warmed and placed on the cake of 
glue, and on that a board and weight. The cake is 
turned several times a day, for a fortnight, and each 
time covered with a warm napkin. At the expira- 
tion of this time it should be sufficiently firm to 
stwd on its edge without bending ; but by no means 
brittle. The greater the weight it is prested with, 
the thinner does the cake become. Wjien suffi- 
ciently dry, tlu: cake is to be cut with scissors ; and 


the pieces which are' generally three inches long, 
eight or nine lines wide, and one line thick, are 
placed on the napkins so as not to touch one another. 
The use of the weight is to prevent the curling up 
of the glue as it dries, and napldiia to absorb the 
oil it takes from the mould. • 

The two pieces of paper which are to be joined, 
are to be cut very straight with a penknife and steel 
rule ; and if the paper is sufficiency thick, both the 
edges may, by an expert artist, be cut half-way 
through, so as not to increase the thickness. If 
this is not the case, the sheets are to be laid so that 
the slight bur made by the knife may be as little 
perceived as possible, which is done by putting one 
sneet with its right face, i.e. that on which the paper 
mark is read aright uppermost, and the other sheet 
with the other face uppermost; thefl cutting the 
edge, and afterwards turning them so that both may 
have their right face uppermost, and with their edges 
overlapping one another about a line or two, and a 
slip of paper, also cut very straight, is laid on the 
under sheet, so as to meet the edge of the upper as 
close as^possible. Both sheets, and this slip, are 
kept in their places by rules loaded with weights, 
and nicks are made on each side to show if any de- 
rangement takes place. A piece of the glue, sharp- 
ened at the point, being then held in the mouth, 
between the teeth, for three or four minutes, is to be 
taken out and rubbed between the edges of the paper 
ill the middle of the joining, for about the breadth of 
an inch and a half, 'riiis being done as quickly and 
lightly as the artist can, a piece of paper is put on 
the joining, and the i>laee is rubbed with an ivory 
knife, or the handle of an office penknife. A fresh 
piece on one side of this joining is then glued in 
the same manner ; and then one on the other side, 
and so on alternately, first qpe side and then the 
other, until the whole of the edges arc joined. Tlic 
paper is to be shifted a little on the table each time, 
that it may not be accidentally glued to it, by the 
oozing of any part of the glue ; and care must be 
taken that the glue be nut rubbed too hard on the 
paper. 

This Viperation, which requires great neatness, is 
best done when the sheet which is to be undermost 
lies next the artist. Many, for fear of having a 
pucker in the joint, begin at the end next the left 
hand and proceed to the right. 

MISCELLANiES. 

MoMure in Plants , — The quantity of simple 
moisture, or rather of pure water which some plants 
raise from the earth is uncommonly great, liiis is 
bei^tifully exemplified in the organization of some 

X ing plants, in which the moisture is frequently 
iyed the distance of forty, or fifty, or a hundred 
yards, befbre it reaches the leaves or fruit, or 
perhaps the assimilating organs of the vegetable. 

A plant of this sort having been accidently cut 
across, continued to pour out pure, limpid, and 
tasteless water, in such a quantity as to fill a wine- 
glass in about half an hour. 

Method qf impregnating Water with Iron,— 
Place a few pieces of silver coin, alternating with 
pieces of sheet iron, in water. It will soon acquire 
a chalyheate taste, and a yellowish hue, and in 
twenty-four hours flakes of oxide of iron will appear. 
Hence if we replenish with water a vessel in which 
such pile is placed, after each draught, we may 
have a competent substitute for a chalyheate spring. 

Clean copper-plates alternating with iron, or a 
clean copper wire entwined on an iron rod, would 
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produce the same effect; but as the copper also 
yields an oxide, which is poisonous, it is safer to 
employ silver. 

R6WOTkobl€ PTopcQoiioli of “Whilst the 

bells were ringing to church at Albany, on the 12th 
of July, 182St a very violent gust of wind from 
the south-east passed over the town. This gust 
passed over New York, which is to the south of 
Albany, when the service had proceeded for some 
time : so that this south wind was rendered evident 
in the northern town an hour nearly before it was 
felt at the southern position ; aad it had been pro- 
pagated from north to south in the direction ex- 
actly contrary to that in which it blew. 

Franklin remarked, that violent north-west winds 
ill the United States frequently had their origin in 
the quartef towards which they passed, and was 
inclined to attribute them to great and sudden 
alterations in the atmosphere of the Gulf of Mexico. 
To explain the present instance in the same manner, 
a diminution in the atmospheric pressure to the 
north of Albany roust be considered as having 
occurred.^^nn. de Chimie* * 


ANSWERS TO QUERIES. 

60 . — Why do lobsters become red by boiling ? Be- 
cause particles of the shell in lobsters expe;^ence, 
by the effect ok heat in boiling, a change of position, 
which renders them fit to absorb all the rays of 
light, except the red which they reflect. 

72 . — What is the reason that a razor cuts better 
lifter being dipped in hot water ? Because the heat, 
by expanding the metal, in a great degree obliterates 
tbe irregularities of the edge of the instrument. 

1Z,^Why do the sun-beams extinguish a fire? 
Because the air being rarified by the sun’s heat a 
sufficiency of it does not reach the fire— on the 
contrary, when the air is coldest the Are bums 
brightest, it being then best supplied with oxygen. 

75. — Why does the freezing qf flesh preserve it 
from putrefaction ? Because one of the necessary 
conditions of putrefaction is a certain degree of 
temperature, and as this is above the freezing point, 
of course flesh when colder than that cannot become 
putrescent. 

76. — When a sudden thaw comes why are the 
outside walls qf our houses covered with hoar frost? 
Because the walls cannot be restored so suddenly 
to a warmer state as the air, therefore any particles 
of moisture settling upon them will, for a time, be 
frozen, although a general thaw may have com- 
menced around. 

83 . — Is thej?e any method to preserve steel ghods 
from rust ? A thin coating of caoutchouc is Ve- 
commended. It is an excellent preservative of iron 
and steel articles from the action of the air and 
moisture ; its unalterability, consistence when heated, 
adhesion to iron and steel, and facility of removal, 
renders it an admirable substance for this purpose. 
The caoutchouc is to be melted in a close vessel, 
that it may not inflame. It will require nearly the 
temperature of fusing lead, and must be stirred to 
prevent burning. Mix some oil with the caout- 
chouc, which renders it easily applicable ; and leaves 
the substance, when dry, as a firm varnish, imper- 
vious to moisture. This, when required, may easily 
be- removed by a soft brui^, dipped in warm oil of 
turpentine. ii. s. r 


[Mr. Pepys preserved steel goods by a far more 
philosophical method — that is, by merely wrapping 
them in zinc foil. He found that a table knife, with 
a piece of zinc wrapped round it, was preserved 
from rust, though soaked for a month in tea water, 
while another knife, not connected with zinc, was 
very much corroded, lliis is available where Ae 
last receipt is not, particularly in the exportation 
of cutlery. Table knives are best kept from nisM 
by having the ferules made of zinc, or, if not 
use, by being wrapped in zinc foil, or in a clothe .«ith 
pieces of zinc. Knife boxes, scissor sheath^, sword 
cases, &c., should always be made of zinc. — Ed.] 

90 . — Is there any method qf removing stains or 
yellow spots from books or prints ^that have been 
contracted by damp ? Dissolve chloride of soda in 
water, and wash it over the print, &c., which will 
restore much of its original clearness of color; 
and, unless the mixture be very strong, the texture 
of the paper and color of the ink will not be 
injured. 

104 . — What sort of gum or glue do the modellers 
in card -board use ? Common gum, mixed with 
flake white or whitening, till the whole is of a thick 
pasty consistence. 

109. — What is Kyan*s anti-dry rot composition? 
Answered on page 156. 

112 . — What points of comparative difference are 
there between common and voltaic electricity? 
Common electricity makes gold leaves diverge, vol- 
taic does not. Common electricity decomposes 
water with difficulty, voltaic very readily does so. 
In common electricity when any decomposition 
takes place, the elements do not seek particular 
poles or parts of the apparatus, in voltaic they 
always do. 

117. — Hour are straw hats whitened? They are 
first washed with soap and water, and then placed 
in a box along with burning sulphur for an hour. 

118. — How is bees* -wax bleached? By being 
rolled out into very thin ribbons, and spread for 
some time upon the grass — that it may be exposed 
to tlie sun and wind. 


To the Editor, 

Sir. — ^The enormous price charged by opticians for 
covered copper wire, and a desire to diminish as 
much as possible the expense of electro-magnetic 
studies, induces me to inform your readers how 
they naay get it cheaper. 

Those who cover bonnet wire charge about fid. 
per pound. It is only necessary then to discover 
a wire coverer, and supply him with the copper 
wire : as, thus, it will not cost one-third the op- 
tician’s charge. A man of this description, whose 
name is Green, and who lives near the western end 
of Quaker Street, Spitalfields, covered lately 2i 
pounds of copper with silk for 3«. fid. The first 
cost of the wire, which was No. 16, was Is. 3d. 
per pound— thus I had 2\ pounds of well-covbred 
wire for 6s. 1\d, Smaller wire in proportion. 
When covered with cotton it is about 4d. per pound 
less.— I remain, your’s respectfully, o. f. 

55. ^Oreat Pretcot Street 

P.S. Though this letter was once inserted in the 
** Annals of Electricity,” it will not diminish its 
utility h^re. 




Thbri are principal Yarietiea of the Micro* 
■cope, the Simple Microecope^ or Mounted Lena, 
and the Cwnpound Mi^htseopt, 

The Simple Microaeope is a little inatrament, 
intended to render the uae of a aimple Icna more 
convenient and 1^ fatiguing. In reapect to the 
deameaa and diatinctneaa of the image, no other 
magnifying inatniment can be compared with it. 
The othera excel it only in the degree of their mag- 
nifying powei, and in the aize of their iielda of 
viaion. The conatruction of the inatniment, aa 
firared in the plate. No. 1, ia amply aufficient for 
■U the purpoaea of microacopical acientific inveati. 
gation. It U repreaented with the barrel A, &c., 
•ppertaining to a compound inatniment; but it 
VOL. I 21 . , 


becomea a Simple Microscope by merely unscrewing 
the barrel at the lower end, leaving on, or else 
■crewing in its place, a single lens. 

Let A be a tube of four inches long, placed 
vertically, and shaped like a frustrum of a cone at 
its lower extremity ; into the narrower end of this, 
at C, ia inserted a lens of short focus, which is 
called the object glass. The two lenses, which form 
the eye-glass, are adapted to the rapoaite end of the 
tube by means of a short tube B, which slides up 
and down within the principal one, as seen in 
section in Fig. 2. The whole of the inner surfoces 
of these tubes are painfod bhick, but not with a 
glo^ color, in order to intercut all the rays 
which do not pass directly through the various 
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lenaes. C is a horizontal arm, connected with the 
upright support by means of a screw at D. This 
arm supports the lens tube, or body of the in- 
strument. Upon the upright support is seen the 
object frame, which is capable of motion up and 
down, and may be fixed at any point by the screw 
at the back of it. The part underneath the lens is 
a ring of brass, into which it is necessary that a 
common piece of plate glass should fit, or a small 
watch glass is extremely convenient for viewing 
solutions, living insects, &c. Across this part the 
various sliders of objects are placed ; and, as will 
be seen, are capable of lateral motion in every 
direction, to adjust them to the proper focus. F is 
a reflector, suspended upon and moveable in a 
frame, that thus it may be turned so as to reflect the 
light eithef of the sun, or of a candle. G is the box, 
serving as a stand, and being furnished with a drawer 
to hold the various parts of the instrument when not 
in use. 

Fig. 2 shows a section of the body. 

Fig. 3 is a moveable double-convex lens, which is 
used to illuminate the surface of opaque objects by 
transmitted or direct light. It fits into a hole made 
in the object frame, and sometimes is furnished with 
its own distinct stand. It is placed between the 
light, and the object to be examined. 

Fig. 4 is a semi-circular metallic reflector, to be 
screwed upon the lower end of the tube, benSath the 
lens at C, Fig. 1 — to reflect the iight which passes 
upwards from E on to any opaque object placed 
upon the frame to be examined — as, by day-light, 
the lens No. 3, cannot always be so conveniently 
used, because it then acts as a burning glass — that is, 
if used to converge the sun's rays. 

Fig. 5 is a sm^l pair of steel forceps, to be used 
for the purpose of holding any small object intended 
for examination. It is moveable backwards and 
forwards in its socket, as well as up and down by a 
joint, at the end of a stem, which fits a bole made 
in front of the object frame. At the other end of 
the forceps is a needle, with a small piece of ivory 
screwed upon it near the end, which is black- 
ened on one side, while the other remains white; 
both the ivory and needle point are for the holding 
of such objects as it may be most convenient thus to 
examine. 

Fig. C is a pair of hand forceps, for the purpose 
of taking up an object from the table, &c. It is 
made of a piece of thin brass, cut into proper shape, 
and doubled or rivetted at the heel. As too much 
light is to be deprecated in using the microscope, it 
is useful to have a diaphragm, such as a piece of line 
gold-beater's skin, fastened to a frame or ring in 
such a manner that it may readily be attached Vnder 
the object frame, and thus, bv softening the ^ight 
and preventing any unnatund glare, render the object 
more clearly definable. 

The following observations on the comparative 
merits of various descriptions of Microscopes, from 
Raspail’s “ Organic Chemistry," are so trac» and of 
such general vdue, that we quote them^ rather than 
‘put his ideas into other words, as must be the case 
if we did not. 

**The greater part of modem writers on the 
microscope, addressing themselves to the public 
whose approbation they courted, or to judges whose 
flavor they solicited, although equally incapable of 
estimating the valuf of (|)i)scrvations— these writers, 

' I say, could find no better warrant for the exactness 
of their statements than tie high character of the 
microscopes which they I ad used. * We observed 


"l this,' they write in their essays, * with the beautiful 
microscope of Adams with the excellent micro- 
scope of Sdligue~with the incomparable micro- 
scope of Arnica and all the world is charmed wiQi 
the inconteatible discovery made by the help of such 
powerful instruments. 'There is in the^o pompous 
announcements a mixture of charlatanism and sim- 
plicity. These authors make use of a form of lan- 
guage which their predecessors had used before > 
it was the customary passpoit to the crown wh ch 
credulity was about to award them. 1 prqvitited 
myself, with observations made by a rude instru- 
ment, a single lens of the value of Z fr. (Is. 8d.) 
mounted in a copper frame, fastened into a block of 
wood ; and I had the audacity to attack the splendid 
observations of our rich philosopiiers. It was a 
desperate contest, as might be expected when unpro- 
tected poverty ventured to knock at the gates of the 
sanctuary in which science was enshrined by fortune. 
The principles which I then laid down having been 
since generally admitted, it will be sufficient to state 
them shortly. 

''With a single mounted lens, a magnifying 
power of 150 diameters may be obtained. 'The rays 
of liglft, having but two surfaces to traverse, only 
twice experience the abberations of sphericity and 
refrangibility. 'Tlierefore it is obvious that the image 
will be sharper and more clear than with any other 
microscope. 

*' But it will be said, with the compound micro^ 
scope we obtain a power of from 1000 to 2000 
diameters. What a superiority is'here ! this would 
be in some degree t*’ue, if, along with these enor- 
mous enlargements, the image preserved the sharp- 
ness and clearness which it has when seen by a 
single lens. But this is altogether impossible with 
a power of even 800 diameters ; for the rays having 
so many surfaces to traverse in the compound mi- 
croscope, consequently suffer so much loss, that 
the image which the eye perceives has a cerCJn 
confusion which fatigues it, and prevents any thing 
more from being thus discovered than by the single 
lens. Clearness is a sufficient compensation for the 
want of enlargement. What does it signify to me 
in fact, if you show me giants when 1 can scarcely 
distinguish them in the mist ? 

" Besides, if we could suppose that instruments 
of such power could give us images as distinct as 
their nudters promise, the superiority of the com- 
pound microscope will not be so marvellous as it 
appears to be, if the difference be reduced to its 
most simple expression. For, with an enlargement 
of 1000, the compound microscope would only 
enlarge the object six times as much as the single 
lens of the simple microscope ; and this is an ad- 
vantage which attention and the habit of observing 
will in a very complete manner supply. Besides, 
the great difference of size which we find in an 
organ, according to the species from which it is 
taken, tends also to diminish the importance of this 
advantage, and to render it, so to speak, accidental. 
For the organ which in one species was inapprecia- 
ble by a single lens, 1 have found in another spe- 
cies possessed of such dimensions, that it has ap- 
peared to me possible to dissect it by the aid of the 
simple microscope. 

"Ihe advantages of compound microscopes in 
general, over simple ones, consist in enlarging the 
field of vision — in obtaining a great magnifying 
power while the object is at a greater distance from 
the object-glass — and in permitting the dissection 
of the ebject to be performed as by direct vision. 
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« But I repeatf tluit these adyantages are not 
snoh that the value of these observations depends 
on them. I possess a good compound microscope, 
and ^ve had within my reach the best microscopes, 
and yet I^fttill willingly recur to my modest mounted 
Unfly and sometimes give it the preference to any 
other. It ought to be recollected that the beau- 
tiful observations of Swammerdam were almost 
gji made with a single lens." 

WATER AS AN ALIMENT. 

"Rain Water ^ when collected in the open fields, is 
certainly the purest natural water, being produced 
as it were by awiatural distillation. When, however, 
it is collected near large towns, it derives momo 
impregnation from the smoky and contaminated 
atmosphere through which it '■falls ; and if allowed 
to come in contact with the houses, will be found 
to contain calcareous matter ; in which case it ought 
never to be used without being previously boiled 
and strained. Hippocrates gave this advice ; and 
M. Margraaf, of Berlin, has shown the wisdom 
of the precaution, by a satisfactory series ^ experi- 
ments. 

Spring Water, in addition to the substances 
detected in rain water, generally contains a small 
portion of muriate of soda, and frequently other 
salts : but the larger springs are purer than the 
smaller ones ; and those which occur in primitive 
countries, and in silicious rocks, or beds of gravel, 
necessarily contain the least impregnation. An im- 
portant practical distinction has been founded upon 
the fact, that the water of some springs dissolves 
soap, while that of others decomposes and curdles 
it ; the former has been termed soft, the latter hard, 
water. Soft water is a more powerful solvent of all 
vegetable matters, and is consequently to be pre- 
ferred for domestic as well as medicinal purposes. 
The brewer knows well, from experience, how much 
more readily and copiously soft water will dissolve 
the extractive matter of his malt ; and the house- 
wife does not require to be told, that hard water is 
incapable of making good tea. Sulphate of lime is 
the salt which generally imparts the quality of hard- 
ness to water ; and it has been said that its presence 
will sometimes occasion an uneasy sense of 'weight 
in a weak stomach. The quantity of this salt varies 
considerably ; but, in geieral, it appears that the 
proportion of five grains in a pint of water will con- 
stitute hardness, unfit for washing with soap, and 
for many other purposes of domestic use. Animals 
appear to be more sensible of the impurities of 
water than man. Horses, by an instinctive sag^ty, 
always prefer soft water ; and when, by necessity or 
inattention, they are confined to the use of that 
which is hard, their coats become rough and ill- 
conditioned, and they are frequently attacked with 
the gripes. Pigeons are also known to refuse hard, 
after they have been accustomed to soft water. 

River Water, — This being derived from the con- 
flux of numerous springs with rain water, genially 
possesses considerable purity ; that the proportion of 
its saline contents should be small, is easily explained 
by the precipitation which must necessarily take 
place from the union of different solutions : it is, 
however, liable to hold in suspension particles of 
eui'thy matter, which impair its transparency, and 
sometimes its salubrity. This is apparently the 
vcase with the Seine, the Ganges, and the Nile : but 
as the impurities are, for the most part, only sus- 
pended, and not tnily dissolved, merl rest, or fil- 


tration will therefore restore to i 
The chemist, therefore, after such a. process,* would 
be unable to distinguish water at London from that 
at Hampton Court. There exists a popular belief, 
that the water of the Thames is peculivly adapted 
for the brewery of porter ; it is only necessary to 
observe, that such water is never us^d in the Lon- 
don breweries. The vapid taste ofriver, when com- 
pared with sprii^ water, depends upon the loss of air 
and carbonic acid, from its long exposure. 

Well Water is essentially the same as spring 
water, being derived from the same source; 'it is, 
however, more liable to imparity from its stagna- 
tion or slow infiltration : hence our old wells fur- 
nish much purer water than those which are mofe 
recent, as the soluble particles are gradually washed 
away. Mr. Dalton observes, that t^^e more any 
spring is drawn from, the softer the water will 
become. 

■ Soft Water has been supposed to be unwhole- 
some, and in particular to produce bronchocele, 
from the prevalence of that disease m the Alps ; 
but it does not appear upon what principle its insa- 
lubrity can depend. The same strumous affection 
occurs at Sumatra, where ice and snow are never 
seen ; while, on the contrary, the disease' is quite 
unknown in Chili and Thibet, although the rivers 
of those countries are supplied by the melting of 
the fhow with which the mountains are covered. 
The same observations will apply lo ice water. Tlie 
trials of Captain Cook, in his voyage round the 
world, prove its wholesomeness beyond a doubt : in 
the high southern latitudes he found a salutary 
supply of fresh water in the ice of the sea. " This 
melted ice, ** says Sir John Pringle, was not only 
sweet but soft, and so wholesome ns to show the 
fallacy of human reasoning, unsupported by experi- 
ments." When Immediately melted, snow water 
contains no air, as it is expelled during the act of' 
freezing, consequently it is remarkably vapid : but 
it soon recovers the air it had lost by exposure to 
the atmosphere. 

Lake Water is a collection of rain, spring, and 
river waters, contaminated with various animal and 
vegetable matters, which from its stagnant nature * 
have undergone ))utrefar.tion in it. This objection 
may be urged with greater force against the use of 
water collected in ponds pnd ditches, and which the 
inhabitants of some districts are often under the 
necessity of, drinking. An endemic diarrhoea has 
been know to arise from such a circumstance. 

Marsh Water, being the most stagnant, is the 
most impure of all water, and is generally loaded 
with decomposing vegetable matter. There can be 
doubt, that numerous diseases have sprung up 
m its use. 

WAX FIGURES. 

In ancient Greece, wax was used for impressions of 
seals, for encaustic painting, and for a varnish for 
marble walls and statues. There was also a distinct 
class of artists, called puppet^me^ers by the Greeks, 
and sigillarti by the &mans who worked only, or 
chiefly, in wax. Figures of beautiful boys in wax 
often adorned the bed-rooms of the Greeks. The 
subjects most frequently represented in wax, how- 
ever, belonged to the vegetable kingdom, being 
branches, fruits, flowers, wreaths, &c. It was cus- 
tomary to constructealitfle gar^n of flowerpots 
and fruit baskets, in every boose, in honor of 
Adonis, at the time - f his feast-; but os this wsa 
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cdebrated so early in the year that eyw in Greece 
it was difficult to find flowers and fmits ; wreathSf 
comucopise, fruits, &c. of wax, were used as aub- 
atitutes. In sorcery, also, wax figures were em- 
ployed ; and Artemidorus tells us, in his work on 
Dreams, that lyaxen wreaths in dreams foreboded 
sickness and death. The notorious Heliogabulus 
net dishes of wax before his guests, to tantalize 
them with representations of all the luxuries in 
which he revelled. At present wax is used for 
imitations of anatomical preparations, or of fruits ; 
it also serves the sculptor for his models and stu- 
dies, also for little portrait figures in dasM relievo. 
The latter can be executed with delicacy and beauty^; 
but wax figures of the size of life, which are often 
praised for their likeness, overstep the proper limit 
of the fine firts. The attempt to imitate life too 
closely, which in contrast with their ghastly fixed- 
ness, has a tendency to make us shudder. In the 
genuine work of art there is an immortal life, in 
Hea, which speaks to our souls without attempting 
to deceive our senses. The wax figure seems to 
address the mortal in us; it is a petrified < picture 
of our earthly parts. The line at which a work of 
art should stop, in its approach to nature, is not 
distinctly marked; but it cannot be overstepped 
without affecting us disagreeably. In Florence, 
all parts of the human body are, at present,, imi- 
tated, in colored wax, for the study of anatomy. 
More than thirty rooms in the palace are filled 
with these wax preparations ; also plants are found 
there imitated to deception, in wax. Exact imi- 
tations in wax of vegetable productions do not 
produce the same unpleasant emotions as wax 
images of men and animals, because they have, by 
nature, a more stationary character. 

The first idea of forming figures of wax of this 
kind was conceived by Nones, of Genoa, a hospital 
physician in the seventeenth century. He was 
about to preserve a human body by embalming it ; 
but not being able to prevent putrefaction entirely, 
he conceived the idea of having the body imitated 
as accurately as possible in wax. /Hie abbate 
Zumbo, a Sicilian, who understood nothhig of 
anatomy, but was skilled in working in wax, imitated 
the head of the body so perfectly, under the direc- 
tion of Nones, in colored wax, that many who saw 
it took it to be the real head. Zumbo secretly 
made another copy, and went with it to France, 
where he pretend^ to have invented the art. He 
soon died. De Nones then had the whole body 
perfectly copied by a Frenchman, named De Lacroix. 
In 1721, La Courege exhibited similar figures in 
Hamburg; and, in 1737, others were publicly sdd 
m London. The works of Ercole Lelli, Giovany 
Manzolini and his vrife, which were formerly pre- 
served in the institute of Bologna, and were thence 
carried to Paris, were remarkable fine. Beautiful 
figures in wax, made by Anna Manxolinai, are pre- 
served in Turin and Petersburg. She died in 1755* 
Mpre modem artists in this line in Italy, are 
L. Calza, Filippo Balngani, and Ferrini. Hie 
celebrated Fontana, in Florence, carried (bis art to 
a high degree of excHlence. He received so many 
orders ^t he employed a large company of 
anatdnddsts, model cutters, wax-mo^ders, and pain- 
terat'VolTet he generally confined himsdf to repre- 
seafuMlhis of tlm intestines. Vogt, in the university 
Of ^{MUsttbeig, used, hi hisf lectures, wax prepa- 
nriiMS, In imitation of the fine branches of vessels. 
Pinson# and. at a later period, Lanmonier, at Rouen, 
distinguished themselves in this department, in 


France. The composition for this p^ose opnsista 
of four parts wax, three parts white turpenttne^^ 
and some olive oil, or hog’s lard, suitably colored* « 
The bulk of the figure is formed with the hands, 
the finer parts are made with instruments vf various 
forms ; some figures are cast. The moulds ought 
to be of gypsum, and consist of many pieces, co- 
vered inside with oil. The wax is poured into a 
hole at the feet, and the whole is then thrown Saw 
cold water, that the wax may be separated the m^ 
easily. ^ 

INKS. 

JBlaeJt Ink. — Nut-galls, sulphate of iron, and gum, 
are the only substances truly useful fti the prepara- 
tion ^ ordinary ink ; the other things oftra added 
merely modify t£e shade, and considerably diminish 
the cost to the manufacturer upon the great scale. 
Many of these inks contain little gallic acid, or tan- 
nin, and are therefore of inferior quality. To make 
12 gallons of ink we may take, 

12 pounds of nutgalls, 

5 pounds of green sulphate of iron, 

6 pounds of gum Senegal, 

12 gallons of water. 

The bruised nutgalls are to be put into a cylin- 
drical copper, of a depth equal to its diameter, and 
boiled, during three hours, with three fourths of 
the above quantity of water, taking care to add 
fresh water to replace what is lost by evaporation. 
The decoction is to be emptied into a tub, allowed 
to settle, and the clear liquor being drawn off, the 
lees are to be drained. Some recommend the addi- 
tion of a little bullock’s blood or white of egg, to 
remove a part of the tannin. But this abstraction 
tends to lessen the product, and wiU seldom be 
practised by the manufacturer intent upon a large 
return for his capital. The gum is to be dissolv^ 
in a small quantity of hot water, and the mucilage^* 
thus formed, being filtered, is added to the clear 
decoction. The sulphate of iron must likewise be 
separately dissolved, and well mixed with the above. 
The color darkens by degrees in consequence of 
the peroxidizement of the iron, on exposing the ink 
to the action of the air. But ink affords a more 
durable writing when used in the pale state, bechuse 
ife particles are then finer, and penetrate the paper 
more intimately. When ink consists chiefly of 
tannate of peroxide of^ron, however black, it is 
merely superflcial, and is easily erased or effaced. 
Therdfbre whenever the liquid made by the above, 
prescription has acquired a moderately deep tint, it 
should be drawn off clear into bottles, and well 
corked up. Some ink-makers allow it to mould a 
little in the casks before bottling, and suppose that 
it will thereby be not so liable to become mouldy in 
the bottles. A few bruised cloves, or other aromatic 
perfume, added to ink, is said to prevent the forma- 
tion of mouldiness, which is produced by the growth 
of minute fungi. 

Hie operation may be abridged, by peroxidicing 
the copperas beforehand, by moderate calcination 
in an open vessel; but, for the reasons above 
assigned, ink made with such a sulphate of iron, 
however agreeable to the ignorant, when made to 
shine with gum and sugar, under the name of japan 
ink, is neither the most durable nor the most pleasant 
to write with. 

From the comparatively high price of gall-nuCS| 
sumach, li^ood, and even oak bark, nre too fte- 
quently snbqtituted, to a considerable degree, in the . 
manu^ture of ink. 
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The ink made by the prescription given abovet 
is more rich and powerfid than many of the 
inka commonly sold. To bring it to their standard, 
a half more water may safely be added, or even 20 
gallons of to^able ink may be made from that weight 
of materials. 

Sumach and logwood admit of only about one- 
haU o/ the copperas that galls will take to bring 
outwe maximum amount of black dye. 

Chi|d|l gives a prescription in his Chime applu 
quee atHSarUf which like many other things in 
that work, aregmblished with very little knowledge 
and discrimination. He uses logwood and sul- 
phate of copper in addition to the galls and sul- 
phate of iron; a*pemieious combination produc- 
tive of a spurious fugitive black, and a liquor cor- 
rosive of pens. It is in fiict, a modification of 
the dye of the hatters. 

Lewis, who made exact experiments on inks, 
assigned the proportion of 3 parts of galls to 1 of 
sulphate of iron, which, with avera^ galls, will 
answer very well ; but good galls wUl admit of 
more copperas. 

Gold Tnt is made by grinding upon a porphyry 
slab, with a muller, gold leaves along with white 
honey, till they be reduced to the finest possible 
division. The paste is then collected upon the 
* edge of a knife or spatula, put into a large glass, 
and diffused through water. The gold by gravity 
soon falls to the bottom, while the honey dissolves 
in the water, which must be decanted off. The 
sediment is to be repeatedly washed till entirely 
freed from the honey. The powder, when dried, 
is very brilliant, and when to be used as an ink, 
may be mixed up with a little gum water. After 
the writing becomes dry, it should be burnished with 
a wolfs tooth. 

Silver Ink is prepared in the same manner. 

indelible Ink,~-A. very good ink, capable of 
resisting chlorine, oxalic acid, and ablution with a 
hair pencil or sponge, may be made by mixing some 
of the ink made by the preceding prescription, with 
a little genuine China ink. It writes well. Many 
other formulse have been given for indelible inks, 
but the^^ are all inferior in simplicity and usefulness 
to the one now prescribed. Solution of nitrate of 
silver thickened with gum, and written with upon 
linen or cotton cloth, previo^ly imbued with a 
solution of soda, and dri^, is the ordinary perma- 
nent ink of the shops. Before tiie cloths are washed, 
the writing should be exposed to the sun-beams, 
or to bright daylight, which blackens and fixes the 
oxide of silver. It is easily discharged by chlorine 
and ammonia. 

Red Ink , — ^This ink may be made by infusing, for 
three or four days, in weak vinegar, Brazil wood 
chipped into small pieces ; the infusion may be then 
;boil^ upon the wood for an hour, strained, and 
' thickened slightly with gum arable and water. A 
little alum improves the color. A decoction of cochi- 
neal with a little water of ammonia, forms a more 
beautifiil red ink, but it is fugitive. An extempo- 
raneous red ink of the same kind may be made by 
dissolving carmine in weak water of ammonia, and 
adding a little mucilage. 

Gi^een Ink , — According to Klaproth, a fine ink of 
this color may be preparA by boiling a mixture of 2 
parts of verdigris in 8 parts of water, with 1 of cream 
of tartar, till the total bulk be r^uced one-half. 
The solution must be then passed through a cloth, 
cooUri, ahd bottled for use. • 

Yellow Ink is made by dissolving 3 parts of alum 


in 100 of water, adding 25 parts of Persian or 
Avignon berries bruised, boiling the mixture for 
an hour, straining the liquor, and dissolving it in 4 
parts of gum arabic. A solution of gamboge in 
water forms a convenient yellow ink. 

By examining the different dye-stuffs, and consider- 
ing the process used in dyeiug with them, a variety 
of colored inks may be made. 

China /n*.— Proust says, that lamp-black puri- 
fied by potash lye, when mixed with a solution of 
glue, and dried, formed an ink which was pre- 
ferred by artists to that of China. M. Merimde 
says, that the Chinese do not use glue in the 
fabiipation of their ink, but that they add vege- 
table juices, which render it more brilliant and 
juore indelible upon paper. When the best lamp- 
black is levigated with the purest gelatfiie or so- 
lution of glue, it forms, no doubt, an ink of a good 
color, but wants the shining fracture, and is not so 
permanent on paper, as good China ink; and it 
stiffens in cold weather into a tremulous jelly. 
Glue may be deprived of the gelatinizing property 
by boiling ft for a long time, or subjecting it to a 
high heat in a Papin’s digester : but as ammonia 
is apt to be generated in this way, M. Merim^e 
recommends starch gum made by sulphuric, acid, 
(British gum,) to be used in preference to glue. 
He gives, however, the following directions for 
preparing this ink with glue. Into a solution of 
glue he pours a concentrated solution of gall-nuts, 
which occasions an elastic resinous-looking pre- 
cipitate. He washes this matter with hot water, 
and dissolves it in a spare solution of clarified glue. 
He filters anew, and concentrates it to the proper 
degree for being incorporated with the purified 
lamp-black The astringent principle in vegeta- 
bles does not precipitate gelatine when its acid is 
saturated; as is done by boiling the nut-galls with 
kme water or magnesia. The first mode of making 
the ink is to be preferred. The lamp-black is said 
to be made in China by collecting the smoke of the 
oil of sesame. A little camphor (about 2 per 
cent.) has been detected in the ink of China, and 
Is supposed to improve it. Infusion of galls renders 
the ink permanent on paper. 

ELASTIC MOULDS. 

Bbiwo much engaged in taking casts from anato- 
mical preparations. Dr. Douglas Fox, Surgeon, of 
Derby, found great difficulty, principally with hard 
bodies, which, when undercut, or having considera- 
ble overlaps, did not admit of the removal of moulds 
of thj ordinary kind, except with injuiy. These 
difficj^ties suggested to him the use of elastic moulds, 
which, giving way as they were withdrawn from 
complicated parts, would return to their proper 
shape ; and be ultimately succeeded in making such 
moulds of glue, which not only relieved him from 
all his difficulties, but were attended with great 
advantages, in consequence of the small number of 
pieces into which it was necessary to divide the mould. 

The body to be moulded, previously oiled, must 
be secured one inch above the surface of a board, 
uid then surrounded by a wall of clay, about an 
uch distant from its sides. The clay must also 
extend rather higher than the contained body : into 
this, warm melted glue, as thick as possible so that 
it will run, is to be poured, So as to completely 
cover the body to be moulded : the glue is (o remain ' 
till cold, when it will have set into an elastio mass, 
just such as is required. 
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Having removed the day, theglue to to ta cot 
Into as many pieces as may be neoesaary tor ta re- 
moval, eiflier l^s eharp-pomtedknife, or by n^ng 

placed threads in the requisite situation of the body 
to be moulded, which may be drawn away when the 
glue is set, to as to cut it out in any direction. 

ITie portions of the glue mould having been re- 
moved from the original, are to placed together and 
bound round by tape. 

In some instances it is well to run small wooden 
pegs through the portions of the glue, so as to keep 
them exactly in their proper positions. If the 
mould be of considerable size, it is better to let it 
be bound with ihoderate tightness upon a boacd, to 
prevent it bending whilst in use; having done as 
above described, the plaster of Paris, as in common 
casting, is to be poured into the mould, and left to 
set. 

In many instances wax may also be cast in glue, 
if it is not poured in whilst too hot ; as the wax 
cools so rapidly when applied to the cold glue, that 
the sharpness of the impression is not injured. 

Glue has been described as succeeding well where 
an elastic mould is alone applicable ; but many mo- 
difications are admissible. When the moulds are 
not used soon after being made, treacle should be 
previously mixed with the glue, to prevent its be- 
coming hard. e 

The description thus given is with reference to 
moulding those bodies which cannot Be so well done by 
any other than an elastic mould ; but glue moulds 
will be found greatly to facilitate casting in many 
departments, as a mould may be frequently taken 
by this method in two or three pieces, which would, 
on any other principle, require many. 

ELECTRICITY. 

(Rmmedfirom page 131.^ 

TWO THEORIES OF ELECTRICITY. 

In a very early stage of electrical inquiry, it was 
observed that there was a remarkable difference of 
effect manifested by different substance^ when ex- 
cited. Er.^Charge two insulated pith balls by 
holding near them an excited glass tube, the balls 
will separate from each other ; the same is the effect 
when both are charged by holding to them an excited 
stick of Belong wax, yet when one is electrified by 
the glass and the other by the wax, they are mu- 
tually attracted. 

This circumstance gave rise to the opinion that 
two different species of the electric fluid existed, 
a theory first promulgated to the world by M. Du 
Fay, who call^ the two fluids by names ac^rdant 
to the substances which produce them ; that pro- 
duced by the friction of glass he called vitreous, and 
that caused by exciting sealing wax, the resinous. 

This opinion of Du Fay was eagerly adopted by 
the electricians of Europe, who by it were enabled 
to account for all the appearances their experiments 
elicited, but when it became knqivn that the same 
substance sometimes showed the vitreous and some- 
times the resinous, the names given to the two fluids 
became inapplicable, and when the Leyden phial 
. was discove^, they were at a loss to explain its 
|U»tion by this h^gpothesis. Dr. Franklin, with his 
sagacity, founded the other theory; not in- 
a perfect syctem,, but one which rapidly ran 
Europe and America, for it was the only one 
could explain the action of the Leyden jar, 
Whicb at that time engaged the whole attention of 


the learned. He imagined that there was but one 
fluid, and that all bodies whatever contained a cer- 
tain quantity of that fluid ; which quantity we jagy 
increiase or decrease at our pleasure. When ia.- 
creased he stylgs it p/«s, or positive electricity, and 
when a diminution takes place, he calls it mfnpr, 
or negathely electrified, which terms positiyp and 
negative are now universally applied when ^esking 
of electrified bodies. Not being able to expl^ the 
action of the Leyden jar was not the onj^p^^oii 
for doubting the truth of M. Da Fay's '’^ory, for 
it was soon discovered that the sapie body showed 
sometimes the resinous, sometimes the vitreous 
effect ; how could this be accounted for ? On the 
other hand, by Franklin's hypothesis nothing is 
more easy. The different effect is produced by the 
state of thd rubber, as it is found that when two 
substances are rubbed together, so as to exhibit 
electrical appearances, that one of them is always 
positive and the other negative. The following list 
of substances is so arranged, that when either is 
rubbed with any of the bodies placed above it, it 
becomes negative, and rubbed with any standing 
belorv it shows signs of positive electricity 

Back of a cat. 

M Smooth glass. 

Woollen cloth. 

Feathers. 1 

Wood. 

Paper. 

Silk. 

Gum lac. 

Roughened glass. 

Thus if a tube of smooth glass be rubbed with a 
woollen cloth, or a silk handkerchief, it becomes 
electrified positively ^ as tliese bodies stand under it^ 
in the table, but if glass be rubbed with cat's fur 
it becomes nepcf me; in the former case, it absorbs 
the fluids from the materials rubbed against it, and 
therefore becomes overcharged; in the latter case 
it shows a negative property, in consequence of 
parting with a portion of its natural shore, to the 
cat’s skin — thus, as Franklin would have said, it has 
a superfluity in one case, in the other a deficiency. 

Nothing can possibly be more easy to understand 
than this, and in every case in which the theory 
can be applied, equal facility can be offered, or at 
any rate there is no fact which cannot be explained 
by this hypothesis, except indeed such as are equally 
unintelligible by the other also. 

But in giving an opinion on any disputed point 
of philosophy, it is right to state the arguments for 
and against^ any particular view, and to institute a 
fair comparison, by explaining the foregoing experi- 
ment by means of Du Fay’s theory. Those 01 his 
school believe that there are two electric fluids, 
antagonistic to each, other, and that w!.cn' one of 
these is by any means disturbed, the other is equally 4 
so — thus it supposes two causes for a single effect, 
certainly an anomaly in physics. In the rubbing 
of the glass tube with a woollen cloth, and thereby 
producing an electrical action, two fluids then are 
disturbed, which two, nevertheless, exist in each 
body ; and when the glass and cloth are separated, 
still the fluids do not coalesce, though both are 
present in every portion of the glass, and also of 
the woollen. Why this is nobody can tell, nor is 
an attempt at explanation given at all. It has been 
said, that there are many circumstances to' in- 
validate the Franklinian hypothesis — the stroagest 
of whjph is, that when a shock is passed (htpugh 
a card there are often two holes made in it. there- 
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{ there must neceswrily be two fluids passing— 
of which has its appointed channel. NotUog 
be more easy .than to explain the reason of 
varlons perforations.' Is it not, also, the fact 
if the wi^ of a river meets with an obstacle, 
rides into two streams, though it still passes 
its general course? And thus it' is with the 
ic fluid. The card is the obstacle, being a bad 
lotor, which occasions the fluid to break into 
^reams — there are seldom more than two, 
fluid requires no more channels ; some- 

^ , and5 indeed, moat frequently, but one, and 

'then one hole •only is apparent. The same expe- 
riment affords a second objection to the one-fluid 
theory. If a shock be passed through a damp card, 
a burr, or rough edge, will be found on each side of 
it, which some persons believe to be « an incontes- 
tible proof of two fluids, one passing in each 
direction. The experiment really proves no such 
tiling, and may bo imitated many ways— by the 
passage of one body only through another : thus, 
when a leaden ball is fired from a musket against 
a sheet of copper, with sufficient fbree to pass 
through it, a double burr will be very plainly 
distinguishable;^ so also enlarge a hole thft has 
been made in an iron hoop, with a' semi-circular 
tapering bit, such as is used for metall, and a very 
strong burr will be found on each side of *the hole^ 
In these instances it is certain that but one body is 
in motion— why then should a similar appearance 
in the card prove that there are two fluids in motion ? 
There is truly no appearance of a double stream in 
any electrical experiment whatever. Pass a shock 
over the surface of a card covered with vermillion, 
a single black mark will appear. In lightning there 
is but a flash in one direction, no counter flash 
meets it in its course. When a shock is sent along 
an exhausted glass tube, so as to imitate a falling 
sta^ or when a falling star is seen in the heavens, 
no other stream of lire is apparent; and also the 
circumstance of the luminous star visible on the 
negative side of the apparatus, and the brush on 
the positive side, is wholly inexplicable by the 
system of Du Fay, though nothing is easier by the 
more simple and more philosophical hypothesis of 
Franklin. 

fContinued on page 177.) 

MANUFACTURE OF WAFERS. 

There are two manners of manufacturing wafers : 
1, with wheat flour and water, for the ordinary kind; 
and 2, with gelatine. 1. A certain quantity of fine 
flour is to be diffused through pure water, and so 
mixed as to leave no clotty particles, lliis thin 
pap is then colored with one or other of the matters 
to be particularly described under the second head ; 
and which are, vermillion, sulphate of indigo, and 
gamboge. The pap is not allowed to ferment, but 
must be employed immediately after it is mixed. 
For tbb purpose a tool is employed, consisting of 
two plates of iron, which come together like pincers 
or a pair of tongs, leaving a certain amall definite 
■pace betwixt them. These plates are first slightly 
heated, greased with batter, flUed with the pap, 
closed, and then exposed for a short time to the 
heat of a charcoal fire. The iron plates being 
allowed to cool, on opening them, the thin cake 
appears dry, solid, brittle, and about as thick as a 
pWing-card. By means of annular punches of 
di^ent sizes, with sharp edges, the cake is cut into 

wafbrit » 


2, The transpamt wafers are made aa foUowa 
Dissolve fine glue, or isSogfess, ui .sndh a quan- 
tity of water, that thnsoli»|apii, when cold, may be 
Gonsiitent Let it be poured hot upon a plate of 
mirtor glass, (previously warmed with steam, a^d 
slightly greased,; which is fitted in a metallic frame 
with edges juat as high as the wafem should be 
thick. A second plate of glass, heated and greased, 
is hud oti the sur&ce, so as to touch every point of 
the gelatine, resting on the edges of the (nms. By 
this pressure, the thin cake of gelatine is made per- 
fectly uniform. When the two plates of glass get 
cold, the gelatine becomes solid, and may easily he 
removed. It is then cut with proper punches into 
disca of different sizes. 

The coloring-matters ought not to be of an in- 
salubrious kind. 

For red wafers, carmine is well adapted, when 
they are not to be transparent ; but this color ia 
dear, and can be used only for the finer kinds. 
Instead of it, a decoq(ion of Brazil wood, brightened 
with a little alum, may be employed. 

For yellow, an infusion of saffron or turmeric has 
been prescribed; but a decoction of weld, fustic, 
or Persian berries, might be used. 

Sulphate of indigo partially saturated with potaah, 
is used for the blue wafers ; and this mixed with 
yellow for the greens. Some recommend the sul- 
phate to be nearly neutralized with chalk, and to 
treat the liquor wiih alcohol, in order to obtain the 
best blue dye for wafers. 

Common wafers are, however, colored with the 
aubstances mentioned at the beginning of the 
article ; and for the cheaper kinds, red lead is used 
instead of vermillion, and turmeric instead of gam- 
boge. ^ 

LAYING OUT THE TEETH OF WHEELS. 
As there are very uncommon and %dd numbers of 
teeth in some of the wheels of astronomical clocks, 
and which, consequently, could not be cut by any 
common engine used by clock-makers for cutting 
the numbers of teeth in their clock-wheels, it is 
often necessary to divide the circumference of a 
circle into any given odd or even number of equal 
parts, 80 as that number may be laid down upon the 
dividing plate of a cutting engine. 

There is no odd number, but from which, if a 
certain number be subtracted, there will remain an 
even number, easy to be subdivided. Thus, sup- 
posing the given number of equal divisions of a 
circle on the dividing plate to be 69 ; subtract 9, and 
there will remain 60. 

&ery circle is supposed to contain 360 deipm : 
thefefore sav. As the given number of parts in the 
circle, which is 69, is to 360 degrees, so is 9 parts 
to the corresponding arc of the circle that will con- 
tain them ; which arc, by the Rule of Three, will 
be found to be 46'95. Therefore by the line of 
chords on a common scale, or rather on a sector, 
set off 46*95 (or 46*9) degrees with your compasses, 
in the periphery of the drcle, and divide that aro 
or portion of the circle into 9 equal parts, and the 
rest of the circle into 60 ; and the whde will be 
divided into 69 equal parts, as was required. 

Again, suppose it were required to divide the cir- 
cumference of a circle into 83 equal parts ; subtract 
3, and 80 will remain. Then, as 83 parfe are Co 
360 degrees, so (by thei Raid of Ihtiportion,) are 
3 parts to 13 degrees and one hundredth part of 
degree ; which small fraction may be negjecCe^ 
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tbedrcle Into a0| «tid tetfailif 

U done. 

Oaoemere, mtppoat it irelre taqtM 16 mk a 
dm eirde<lnto 305 equal parts ; auUiaot 9, aod 
360 will remain. Then, at 36i parts are to 36Q 
degrees, lo are 0 parts to 4*95 dapwaa* Tl^pBfere. 
set off 4*95 degrees in the eirole } dhide that space 
into 5 eqinal purts^ lad the rest of the eUele into 
360 ; aim tihe «li^ utf be divided into 365 equal 
parts, as was leqidrid. 

Any person who is aceustomed to handle the 
compasses, ai^lte scale or sector, map ^erj easily, 
by a littla prad^ talee *eff degrm, andfrauotielial 
parts of a degreti, by the accuracy of hia eye, tern 
a line of dima, near enough the truth for the 
ebove«>mentlsBe4 purpoae. 


hr|^. the appHoption of die* 11^ and 
W « Bki WbeJiq^^ twice orsMttSr,ffilhq 


bnis&fiS^bei 


I hfown coAor. Alfor tim last 
must )m wasM nM^^snty eC 


irftSejbm whfor, dHed, rubbed^ 
inf hardiwood/ and cbated with didUhc vandsh, 
for which puspcaajhe band must be baatad te the 
boiliof pomt of wffor. It taibiaUypoliahed^wifoa 
piece of wood. ^ 

Storbh leoommeeda to make a broweinpi^tttion 
with 1 part of anlphato^f o^pcr, 1 foird^f a part 
d anlphttrio ether, aud 4 parte of diLtUled water. 

To give the dainaak appearance, the barrel must he 
rubbed over first pltb verv dflute equafortia and 
vinegar, uued with a aelutioif of blue vitriol s 
wariied aud dried, and rubbed with a bard brush to 
remove any scales of copper which may be precipi- 
tated upon it from the ^phata. 


BROWMIN0 OUN^RBBLS AND 
OTHBlt AEM8. 

Bt thia prooasiL foe stnfrioa of aavenS artiolea of 
iron acquires a ahiniiif brown csdor. This pr^[»ara- 
tkm, whidh preteefca me iron from rust, apd sko 
Improves Its appearance, la ehiefiiy employed Ibr the 
blunels of fowhOg-pieoes and sdldier*i rlta, to con- 
ceal the firevarms from the game and the enemy. 
The finest kind Of browning is the Damasctts, in 
which dark and bright lines run through the brown 
' ground. 

This operation conaista in praduoiiig e very thin 
nniibrm film of oxide or rust upon the Iron, and 
giving a gloss to its surface by mbolBg wax over k, 
or coating it with a dieU-lac vamiah. 

Several means may be employed to prodnee this 
rust speedily and well. The effect may be obtained 
ly hu^ing the barrela in a space fiUed with the 
vapour of mnifotic add. Moisteuiiig their surfoce 
with dilute muriatic or nitric acid, ^ answer the 
same purpoae. But the most common material used 
for browning, la the batter or chloride of antimonj, 
which, on acoouut of its bring subservient to this 
purpose, hu beencalled bronging mttt* it ismixed 
uniformly with olive oil, and nibbed upon the iron 
slightly hseted l which is efterwards exposed to the 
sir, tyi the viihed-for degree of browning la pro- 
duQcd. A little equafortia is rubbed on dter the 
antfotonyr fo feishen Hs operstion. The blown 
bsand^mnsthe foen^eerefiilly rieaned, washed with 
wetm, difed, sad finally poliahed, ritber by the eted 
hnrwlkri py irulibed wim white wax, or varnished 


of dvagen^n blood, ilrfi qnatte ef mirit ef wine. 

The foBawi n s p soeeas may ilim ha reeommawM i 
Hake n teI|riJMi irith hilf an ounoe of aqaafortia, 
half Shfomfo Of nwee4ajiSrit efi jriciu> 1 oonocof 
i^iiit of wine, fiounote or aolphur of copper, and 1 
ounee of tbufifias of fron, in no much water as will 
fill iltegathar a opart maasmo. The gon barrel to 
be hfownad antet fontwfWS be Asdinfi priUshed 
hrjjght, and than rahhedwhh tmsklmd lime and 
water toriaer away aUfgieaae, Its teni ends must 
mm be stopped w«h wooden rods, whl^ may serve 
ns nandlsi, and the temfo-hole must he filled with 
tOwibN The berrri la then to be nibbed with that 
mUad fo llnenrags or a aponge, tiU the 
ifiii jimmise be equally moittened; it is allowed 
tfSiglM haars, and intlien lerahbed with a etiff 


MISCELLANIES. 

MeMSbehromy^*^. Bottigar has obtained some 
remaskaUe rifeots In metaUie osAoration, by plnuging 
a phfie of riatina, hrid in contact with a sine stem. 


inn solutldW of ammoniacsl chlofide of copper; 
rim plarina bring oonsequently maintsiued in an 
rieCtro-iiegattve state. The eomtion of the copper 
was obtained by agitating fine copper-filings in a 
saturated sohitien ci sal-ammoniac. This solution 
of copper, which is colorless as long as it is kept in 
a well-stopped bottle, b e co mes blue by exposure to 
the air. If a piece of polished platina be plunged 
into H no effeet is produced, but if the platina be 
toQohed by a piece of sine, a thin red pellicle of 
ooppm is immadiatriy deposited ou the surface, 
whi^ Immediatriy dimppeors if the contact with 
sine was monmntary ; but if this contact is per- 
manent, beantifol shades of yellow, green, red, 
brown, and black, soon appear on foe pla&na. 
These cobrs may be fixed by withdrawing foe 
plarina, and leaving it to dry in the air. 

JhToii^ariifrr qf fffiof.— In melting foe lead, a 
smaU quantity of arsenic is added, which Eposes 
it to run into spheri^ diopa. M^an melted, it is 
poured into a cylinder whose* dreumfomnee is 
pierced with holes. The lead streaming through 
foe boles, soon divides into drops which fW into 
water, Where thqy coqgcal. They are not all spbe- 
rloril therefore, those thit are must be separated, 
whlfoie dona by an ingetalous oonfidxance. The 
wholq is silted on foe upper end of e long smooth 
tecBnisfii^e, and the grains roUdowa to the lower 
end. ' Bm thq peiNlike shspe of foe bad grains 
mrima them tett down irregularly, and they waddle 
ea it wave to a side ; whOe foe round onoa run 
stiririit down, and are efterwaids sorted into wses 
by risvast The tnanufoetarars of the patent foot 
havefiiwd riwir furnace, for melting foe metal, at 
rim top of a tower 100 foet^bigh, and proonre a 
mneb mater number of spherical grains, by letting 
the rnumd lead[ Adi into water from this height, aa the 
shot is gradually cooled before it reaches the water. 

CbaqsOffrfouybr ffeii^lor#* 3fbdrli.-*-«A compo- 
sition, of which icniptora form their beet models, 
cottsiita of 16 parts wax, 9 parts Bnrgniidy pitch, or 
•hoamahaf^i wax, and 1 part hog's lard ; or of 10 
parts wux^ 1 terpentine, aamnch fooemfoer*s wax, 
and an afoifo hog's lard. This is mritad by a alow 
fire, and afterwards well stirred and stniiiad. 





ANALYSIS OF MINERALS. 


THE MOUTH BLOW-PIPE. 

In the chemical analysis of mineral substances, it 
is ^ncrally necessary first to submit them to the 
action of the blow-pipe ; by which operation their 
general nature is most frequently determined, and 
should not the heat to which they are now subjected 
reveal all their constituent principles, it will show 
at least some of them, and render tlie remainder 
more easily to be detected by the tests to be applied 
afterwards. The construction and manner of using 
this valuable instrument in its more simple forms 
will afford a good subject for the present paper. 

Originally the mouth blow-pipe was only a simple 
conical tube, more or less curved towards its point, 
ifkd terminated by a very small circular opening. 

2 . 



By means of this a current of air is carried against 
the flame of a candle, and the inflamed matter of 
the wick is directed unon small objects, of which it 


is desirable to elevate the temperature. Workers 
in metal still derive immense advantages from this 
little instrument. They employ it in the soldering 
of very small articles, as well as for heating the 
extremities of delicate tools in order to temper them. 
Since the blow-pipe has fallen into the hands of 
miiieralogical chemists its form has been subjected 
to a series of important modifications : one of them 
is hoving a bulb upon the stem, whereby the mois- 
ture of the breath is retained, and, therefore, the 
jet o£ air at the orifice is stronger and steadier. 
Thisffbrm of blow-pipe is represented in 

Fiff.3. , ^ . 


It was first used by the celebrated chemist, 
Bergman . Many other chemists modified the above. 
Black's blow-pipe was a tube narrowest at the 
mouth, and having a small jet, sideways on the 
principal tube. This required, a less constrained 
position of the hands than the former. Wollaston 
used a small tube, similar to Fig. 2, but straight. 
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and with a jet set sideways upon it, but not quite at 
the end. Pepys invented an instrument which com- 
bined the advantages of each of the others. It 
differs from Bergman’s in having a joint at the 
bulb, where the moisture is condensed, as in the 
following: — i 

Fig, 4. 



In spite, however, of all these improvements, 
which render the instrument better adapted fur the 
uses to whftli it is successfully applied, we are far 
from having drawn from it all the advantages to 
which we might attain were its employment not as 
fatiguing as it is difficult. We require no other 
proof of this than the small mhnbcr of those who 
know well how to make use of the blow-pipe. The 
following remarks may assist those who arc desirous 
of learning the use of this really valuable adjunct 
to chemical manipulation ; and, as Mr. Mawe says, 

perhaps no general caution can be more essential 
than to advise the operator not to work too hardt 
as the most efficacious flame is produced by a regular 
moderate stream of air, while the act of bloi^dhg with 
more force has only the effect of fatiguing the muscles 
of the cheeks, oppressing the chest, and, at the same 
time, renders the flame unsteady.” First accustom 
yourself to hold the mouth full of air, and to keep 
the cheeks well inflated, during a pretty long scries 
of alternate inspirations and expirations ; then seiz- 
ing lightly with the lips the mouth of the blow-pipe, 
suffer the air compressed by the muscles of the 
cheeks, which act the part of a bellows, to escape by 
the beak of the blow-pipe, which you will be able to 
do without being put to the least inconvenience with 
regard to respiration. When the air contained in the 
mouth is pretty nearly expended, you must take ad- 
vantage of an inspiration to inflate the lungs afresh, 
and thus the operation is continued. You ipust never 
blow through the tube by means of the lungs. 
First, because air which has been in the lungs is less 
proper for combustion than that which has merely 
passed through the nose and mouth ; secondly, because 
the effort which it would be necessary to make 
to sustain the blast for only a short time, would, by 
its frequent repetition, become very injurious to the 
health. 

The best flame for the purpose of this intniraent 
is that of a thick wax candle, (such as are made for 
the lamps of carriages) the wick being snuffed off 
such a length as to occasion a strong combualion, 
it should 1m deflected a little to one side, and the 
current of air directed along its surface towards the 
point ; a well defined cone will be produced, consist- 
ing of on external yellow, and an internal blue flame : 
at the point of the former, calcination, the oxidation of 
metals, roasting of ores to expel the sulphur, and 
other volatile ingredients may be accomplished ; and 
by the extreme point of the latter, (which affords the 
most intense heat,) fusion, the deoxidation of metals, 
and all those operations which require the highest 
temperature, will be effected. The piece of mineral 
to be examined must necessarily be supported on 
some substance ; and, for the earths, or any subject 
not being metallic, requiring the operation of a 
flux, a spoon or pair of forceps, made of platina will 
be found useful ; but as the metals and most of the 


fluxes act on platina, the most servicable support, for 
general purposes, will be a piece of sound well-burnt 
charcoal, with the bark scraped off, or free as possible 
from knots or cracks ; the piece of minerid to be 
examined should not in general be larnr than a 
pepper-corn, which should be placed m a hollow 
made in the charcoal, and the first impression of the 
heat should be very gentle, as the sudden application 
of a high temperature is extremely liable to destroy 
those effects which it is most material to observe. 
Many substances decrepitate immediately thef^ be- 
come hot, and when that is found to be the Case, they 
should be heated red, under circumstanies whiidi will 
prevent their escape ; this may be effected with the 
earthy minerals by wrapping them in a piece of 
platina foil, and with the metallic ores by confining 
them between t*vo pieces of charcoal, driving the point 
of the flame through a small groove towards the 
place where the mineral is fixed, by which means a 
sort of reverberating furnace may be fonned. Tlie 
principal phenomena to be noticed arc phosjihores- 
cence, ebullition, intumescence, the exhalation of 
vapors, having the odour either of sulphur or garlic, 
(the latter arising from the presence of arsenic,) de- 
crepitafion, fusibility, and amongst the fusible 
minerals, whether the produce is a transparent glass, 
an opaque enantel, or a bead of metal. 

, Having first made some observations on a particle 
of the mineral alone, either the residue or a fresh 
piece should be examined with the addition of a flux, 
more particularly in the case of the ores, as the 
nature of the metal may be generally decided by the 
color with which it tinges the substances used. 
The most eligible flux is glass or borax ; a piece, 
about half the size of a pea being placed on the char- 
coal, is to be heated till it melts ; the particle of ore, 
being then taken in a pair of forceps, is to pressed 
down in it and the heat applied ; or should the 
mineral not be inclined to decrepitate, it may be laid 
on the charcoal, and two or tlirce pieces of glass of 
borax, about the size of a pin’s head, placed over it, 
and on using the blow-pipe the whole will form 
itself into a globular head. 

It would be advisable for the learner to commence 
with a piece of common lead ore, which should be 
placed in the hollow of the uhurcoal, (see Fig. 1 ;) 
and after having first submitted it to the yellow 
flame, in order to drive off the sulphur, it may be 
brought within the action of the blue flame, when 
it will instantly melt into a bead of lead, the cliarcoal 
at the same time being colored yellow. He may 
then proceed with the following metals. 

White Lead Ore , — Apply the flame gently as 
before, and the mineral will exhibit an orange or red 
color, and afterwards melt into small globules. 

Silver . — A particle melts into a brilliant ball, 
which on cooling becomes dead wliite. Silver ores, 
if not very poor, will discover a bead of silver by 
repeated melting with or without borax. 

Copper Ores, except they are very poor, may be 
easily melted into a bead of copper, or detected by 
nitric acid. 

Pyritee^ is subject to decrepitate, ^erefore requires 
the heat to be very delicately applied. The sulphur 
will then evaporate, and leave a scoria of iron which 
is attracted by the magnet. 

It would far exceed the limits necessaril^^tssigned 
to this slight sketch, to point out the various effects 
produced by the several metallic and earthy minerals 
when acted upon by the blow-pipe. Having put the 
student into the way of using, it, we may hope* 
with soq[ie confidence, that the examination of 
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I pecimens, by means of the test and blow-pipe> 
site a degree of interest which will lead to the 
pursuit of studies, in which he must avail 
of the assistance: c be derived from expe- 
md jmore extensive works, though we shall 
tmewhat to say relative to the application of 
al tests in a fut^irc number, 
present weeks’s frontispiece represents a per- 
ig a small blow-pipe, and surrounded by tlie 
ns necessary for mineralogical chemistry. 

table will be seen an electrometer, balanced 
point : a magnet capable of being similarly 
(d : a norse-shoe magnet ; pestle and mortar; 
es ; evaporating dishes ; a mineralogical ham- 
nagnifying glasses; box of chemical ingre- 
8cc. — ^ of which are necessary in analytical 
'operations. * 

INSECTS. 

(Returned fiom page 143, and concluded.) 

Minute Moths. — Much experience and considerable 
care, with a light, but steady hand, are necessary for 
the management of minule moths on the settings wood ; 
it will be equally useless and impossible, to enter 
into a minute detail of eVbry trivial circumstance that 
must be attended to ; we shall therefore give a general 
sketch, and leave the rest to the ingenuity of the 
operator. 

First, the fans of the clappers, or forceps, or the 
fowling-net if you prefer it, must be covered with 
silk gauze of a very soft and delicate texture, and as 
'the slightest friction will obliterate the beautiful 
speckings, oi raised tufts that are so profusely be- 
stowed by the hand of nature on this most elegant 
tribe of insects, you must be extremely careful when 
you press on the thorax not to crush it more than 
you can possibly avoid ; or if you have it between 
tl^ fangs of the forceps, put the [liu through the 
tm rax while the creature is conhned in that situa- 
tion. 

The next care will be to procure pins of such a 
degree of hnencss, os not to injure or distort the 
wings of the insect ; the smallest sort of lace pins 
will do very well for most kinds, but there are some 
so extremely minute that even those would be too 
coarse. If you have pins made purposely fur insects 
of this kind, let them be about an inch in length, and 
have them drawn as tine as possible. 

When the pin is put through the thorax it must 
be managed with the greatest dexterity, and be 
exactly in the centre, as the least variation to either 
side will break the nerves of the anterior margin of 
the upper wings, which will immediately start, and 
can never be replaced in a proper position ; if the 
pin be placed too high, it will sever the head from 
the shoulders; and by being too low the under 
wings also will break off or start from their true posi- 
tion ; it may be managed belter with the assistance 
of a magnifying eye-glass. 

Tlie braces are to be made of the same form as 
those which are used for larger insects, only smaller 
in proportion ; and instead of making them of stiff 
card, or pasteboard, they may be of stout paper that 
has been hot-pressed. You must brace them im- 
mediately after you have put the pin through the 
thorax, for if tliey are permitted to stiffen, tliey can- 
not be relaxed so well as larger insects. 

Minute moths are to be found in winter as well as 
summer ; it would scarcely be imagined, nay reason 
would deny, did not experience prove, that when the 
frost is so severe as to entirely subvert the *npcar- i 


ance, and almost annihilate the existence of all the 
vegetable productions, within the verge of its in- 
fluence, myriads of these delicately-formed creatures 
brave the inclement season, and exist securely 
within those habitations they have tlie address to 
construct. • 

A very skilful entomologist informs us that having, 
occasion to go into the country when the cold was 
Intensely severe and the snow deep, he collected in a 
few hours a vast number of minute insects of the 
Coleoptera Hemiptera^ and Lepidoptera orders; 
and though his collection was then very considerable 
he selected thirteen new species, and among them 
several which he has never found, but when the 
weather has been very cold, as at that time. 

It is proper to observe, that those insects usually 
shelter among the moss, and other extraneous matter 
that grow on the trunks or branches of trees, or 
beneath the rotten bark. Gather the nross, &c. 
into a box or tin canister, and shut it close to pre- 
vent the escape of tflose insects, that may revive by 
the warmth ; when you have an opportunity to ex- 
amine them, spread a sheet of writing paper on the 
table, and place a lamp, or candle, with a shade of 
transparent, or oil paper before you, so as to weaken 
the glare; then separate the moss, and shake it 
loosely in your haiul, and you will perceive many 
insects fall down on the paper ; if they are so minute 
that by l;hnisting tlie pin through the thorax they 
would be damaged, fasten them with gum water or 
some glutinous varnish, to small slips or pieces of 
paper. 

NeuropterouSf Hymenopterous^ and Dipterous 
Insects. — Among those of the Neuropterous order 
are included the Libellulm^ or Dragon Flies, a most 
elegant tribe of insects, but very difficult to preserve. 
The colors on the body ore exceedingly brilliant in 
some species, but inevitably black within a few days 
after death, unless the collector is particularly atten- 
tive to their preparation. 

They are extremely tenacious of life; we have 
seen one of the larger kinds live two days on the pin, 
and even show symptoms of life twenty-four hours 
after beipg deprived of its head. 

The most expeditious method of killing those 
creatures, is to run a red-hot wire up the body and 
thorax, for they will live a considerable time in 
agony if you attempt to kill them with aquafortis os 
directed before for the moth tribe. 

After they are dead, clean their bodies on the 
inside with a little cotton twisted to the end of a 
wire, and put a roll of white paper into the cavity, 
or fill it with cotton ; and in most species this will 
not only admirably relieve the colors, but ipreserve 
them from changing into black. 

Jlote. — ^Thosc kinds only with transparent skins 
will require this preparation, as the L. 4. maculata. 

Some of the foreign insects of those orders appear 
to the greatest advantage in spirit of wine, but 
whenever the usual method will suffice, it should be 
preferred. They are all to be stuck through the 
thorax, and observe always to put the pin so far 
through, that when it is stuck near a quarter of an 
inch into the cork the feet of the insect may only 
touch the surface. 

The wings are to be displayed with cramps os 
usual. 

Apterous Insects.^^MsLny kinds may be preserved 
in spirits or in the same manner as Coleopterous 
and other insects ; but among these we can include 
very few, if any, of that extensive genus Aranea 
(spiders,) no method having been hitherto discovered 
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whereby they may be presenrcd in their natural colors, 
for however beautiful they may be when alive, their 
bodies shrivel and their tints become an obscure 
brown, soon after death ; and os the moisture ex- 
hales, the size of the body diniinislies, very little 
more tlian the' skin of it remaining when the creature 
is sufficiently dry to be placed in the cabinet. 

Spiders cast their skins several times in the course 
of tlieir lives ; the exuviae would be very acceptable 
to the collector, if they retained any of the beautiful 
colors of the living spiders. 

To determine whether some species of spiders 
could be preserved with their natural colors, several 
were put into spirits of wine ; those with gibbrus 
bodies soon after discharged a considerable quantity 
of viscid matter, and therewith all their most beauti- 
ful colors; the smallest retained their form, and 
only appeared rather paler in the colors than when 
they were living. 

From observations it is found | that if you kill the 
spider, and immediately after extract the entrails, 
then inflate them by means of a blow-pipe^ you may 
preserve them tolerably ; you may cleanse them on 
the inside no more than is sufficient to prevent 
mouldincss, lest you injure the colors, which cer- 
tainly in many kinds depend on some substance that 
lies beneath the skin. 

After inflating th(un, you may either injec;^ them 
with fine virgin wax, or anoint the skin with oil of 
spike in which resin has been dissolved, and di*y 
them in some shady place. 

SPONTANEOUS DECOLORATION OF 
TINCTURE OF LITMUS. 

BY M. VOOEL. 

It frequently happens that the tincture of litmus 
prepared with boiling water loses its bright color 
entirely after a time, and becomes of a bright brown, 
or wine yellow color. 

Tliis decoloration occurs especially when the 
cincture has been left for several mouths undisturbed, 
and well 8top])ed in bottles which are not completely 
full: with alcohol the tincture deculorat\;s more 
slowly tlian without it, and the decoloration is espe- 
cially favored where a quantity of several pounds is 
kept in a bottle. 

The tincture thus become yellow, is not spoiled 
ry the change, nor is it unfit for use, fur its original 
color may be made to re-appeur in several modes : 
first, by exposing it to the air, or by agitating it in a 
bottle with air. Its color re-appears also when 
heated to 122® Falir. in a receiver over mercury, 
jirovided some air be present in the receiver. 

Altliough it a{)pears probable that the tiiu^ure 
which has been spontaneously decoloratcd, becomes 
again blue by the deoxidation of the air (for it forms 
at first a blue ring on the surface of the liquid,) it 
requires, however so small a quantity of oxygen, that 
i could scarcely perceive any diminution in the 
volume of the air, whilst it regained its color. 

As the litmus of commerce contains a trace of animal 
matter, I presumed at first that the decoloration was 
excited by the decomposition of this animal substance, 
and that carbonate of ammonia was formed ; but 
experiment did not confirm this suspicion, for on 
heating the tincture,which had become spontaneously 
yellow, in a matrass furnished with a bent tube, 
neither ammonia urn* carbonic acid was evolved, 
although the liquid became again blue by the increase 
uf temperature. 

Ad the litmus of commerce almost always contains 


sulphate of potash also, it appeared to me possible, 
and even probable, that if this salt were decomposed, 
the decoloration might be the result of it. I ascer- 
tained the presence of sulphate of potash in the 
litmus ou which my experiments were made, in the 
following manner ; I added cliloride of barium to 
the tincture mode with boiling w'atcr ; it formed an 
abundant blue precipitate, and the liipior w'as entirely 
decoloratcd at the expiration of 24 hours. j 

The washed precipitate was of a deep blue airor. 
and it had in part the properties of a compou#^f the 
blue color of the litmus with barytes. ^To examine 
whether the dried precipitate contained any barytes, 
it was heated to redness in a platina crucible, and 
moistened with hydrochloric acid, which disengaged 
sulphuretted hjdrogen gas. Besides this, I <ivaj»o- 
rated the tincture of litmus to dryness, and then 
heated the residue to redness; the ashes, besides 
carbonate of potash and chloride of potussiuiu, 
tained some sulphate of potash. 

The gradual decomposition of sulphate of potash 
by the organic matter and especially the sulplniretted 
hydrogen which results from it, appears then to be the 
principal cause of the decoloration of the tincture of 
litmus ; nevertheless, as in pursuing these experi- 
ments 1 did not (iliscover the presence of sulphuretted 
hydrogen in the decoloratcd tincture, by employing 
liliper moistened with acetate of lead, 1 became un- 
certain whetIuM- the decoloration was really elfected 
by sulphurettc'd hydrogen. As however a few' drops 
of an aqueous solution of sulphuretted hydrogen, 
added to a large quantity of the blue tincture, well 
stopped in a bottle*, were sufficient to dccolorate it 
in a few days, and as I could not discover in the 
tincture thus decoloratcd, any sulphuretted hydrogen, 
it having been decompo:.eil, I had no longer any 
doubt that the blue color of tJie iiiieture was des- 
troyed, under all circumstances, by the sulphuretted 
hydrogen which is insensibly formed ; thus lakipjg 
away a part of the o\ 7 gen which it afterwards absorbs 
from the air, and its blue color reliiriis. After what 
has been stated, it was impossible to prove the 
presence of sulphuretted hydrogen in the decoloratcd 
tincture, because it is decomposed immediately after 
its formation. 

llie decoloration of the tinrtiirc of litmus by 
means of a few drops of solution of sulphuretted 
hydrogen, and the recovery of its blue color by Uie 
contact of air may be repeated a great number of 
times, without tlie tincture seeming to undergo any 
sensible change, When a small quantity of sulphate 
of lime or sulphate of soda is dissolved in the tinc- 
ture of litmus, the decoloration begins sooner tlian 
with tlie sulphate of potash whi('li exists in the tinc- 
ture. Brasilin dissolved in water and stopped in u 
bottle with sulphuretted hydrogen is also decolo- 
rated, but hematiii rtMpnrcs a long time for the. 
production of this effect ; anil the infusion of the 
leaves of the DHphhnum Ajaeix docs not undergo 
any sensible change by sulphuretted hydrogen, 
even after the lapse of acvcral weeks.— yownia/ de 
Phann: 


RAILWAYS. 

Railways are roads made by placing lines of 
smooth and parallel bars between one jilace and 
another in order to increase the speed of the trans- 
port of carriages by diniiiiishing the resistance to the 
rolling of the wheels. 'J'he most perfect of the 
Roman roads, as the Ajipian way, which is a con • 
tinned plifiic surface formed by blocks of stone closely 
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f ttcd together, was a near approach to the modem 
railroad ; but the plans of the two species of road 
are very different. The first railways, formed on the 
plan of making a distinct surface and tract for the 
wlieels, s(t«n to liave been constnicfed near New- 
castlc-upon-Tyiic. In Roger North’s Life of Lord- 
Keeper North, he says tliat at this place, (1676) 
the, coals were conveyed from the mines to the 
benk of the river, “by laying rails of timber exactly 
straigjit and parallel; and bulky carts were made 
with fl>ar rollers htting those rails, wiiereby the 
carriage Wfjs made so e.*isy that one horse would 
draw four or five chtaldrons of co.il.” One hundred 
years afterwards, viz., about 1776, Mr. Carr con- 
structed an ir(A railroad at tlie Sheffield colhcry, 
TJie rails were supported by woiidcn sleepers, to 
which tiicy were nailed. In 1707 Mf. Hams adopted 
stone supports in a railroad leading from the Lawson 
main colliery to the Tyne near to Newcastle; and, 
in IHOO, Mr. Outram made use of them in a railroad 
at Tiittlc i’laton, in IJcrhysliirc. Twenty -five years 
afterwiin!-, this species of road was successfully 
adopted on a public lhol^^;|^hf;irc for tlic transporta- 
tion of inerehaudHe and ])ass>cngers, viz. the Stockton 
and Darlington ruilro.id,. which was com])leted in 
lH2r>, and was the first on which^this experiment 
was made witli suci-ess. From 1 hat tunc, accordingly, 
a new era commenced in the history of inland trai^i- 
poilition. 

The species of rail first employed was a broad 
surface of cast iron, sufficient to siqiport the rim of 
a common cart or carriage ; these arc called plate or 
tram rails, and such rails are very useful, where the 
carriages that pass over them have occasionally to 
tra\erse conunon roads. But another species of 
rail is now universally employed, where the carriages 
have to pass only over the railway ; they arc c.dlcd 
€(hjc rails, and are distinguished from the former by 
(Kiiiig much narrower on the upper surface. On the 
edge railway very narrow wlieels are used on the 
carriages, the breadth of the rail not in general ex- 
ceeding two inches, ami the carriage is kcjd on the 
way liy means of flanges on the outer part of the rim 
of the Wheel. The rails are fashioned in bars 
<*(>mmonly three feet in lengtli, fastened .it t';ieh end 
ii])on sleepers. The usual form of such is of the 
fi>Ii-bellied shape, thicker in the middle lh;m at the 
ends, hut although theoretically tins may apiiear the 
best fitted for the purpose, rceent expeiienee l^s 
shown that a straight rail is cipially strong, and has 
this great advantage, that the cost is iimeli less, 
from the greater ease in making, (.’ast non rails 
arc at first much chcajier than nialle.ihle iron one*^, 
but the following statement will sliuw tli .t tiu; laUcr 
arc, in reality, by much the more ee-momical:- 
“Malleable iron rails, I.j feet Jong, over which 
K(j,(IOl) tons have jiassed in a year; wxi^lit of rails, 

4 cvvt. 21.5 Ihs. Loss of weight in twelve months, 
Koz. — Cast iron rails, 1 feet lung, over wliicli .S6,(K)0 
tons has pas-.ed in a year; weight of rail, o.'J lbs. 
Ij(»ss of weight in twelve inoiitlih, 8 oz., being as 
great a loss upon I feci of cast as upon 15 feet of 
wiouglit iron r.uN.” 

Not only are in.dle.ible rails more durable than 
tliosc made of cast iron, but malleable rails when in 
use arc less suscejitihle to tlic deteriorating action of 
tilt! atmosphere than the same rails would be if 
imuscU ; for if a bar of wrought iron be placed upon 
the ground, alongside of one of tlic same form and 
material in the railway use, tlic former is continually 
throwing off* se.'des of rust, while the latter eontiiiucs 
ulmost wholly fiee from waste of that de|t'ripliou, a | 


fact discovered by Mr. Stephenson to depend on 
certain electric influences communicated by the 
passage of tlie trains. The strength of iron neces- 
sary for the construction of a permanent railway 
is a matter which can be decided only by expe- 
rience. Unless the railroad be suppor|ed equally 
throughout its entire length, eadi rail must 
be subject to some amount of defection when 
great weights arc passing over it, and the extent of 
the deflection is in some measure dependent also upon 
the speed, and in the ojiinion of Professor Barlow, 
the additional resistance to the carriages, caused by 
the deflection of the bar, will be equivalent to the 
carriage being carried up a plane of half the whole 
leifgth, the other half being horizontal. The rails 
first employed on the Liverpool and Manchester 
railway weighed no more than 351bs. ppr yard, but 
W'ere soon found to be inadequate to the purpose. 
In the report of the J^irectors of the Railway Com- 
pany, made in January, 1831, they state, “ in parti- 
cular jiarts of the rfad, csjiecially on the descending 
lines of the inclined jilanes, the rails prove too weak 
for the heavy engines, and the gieat speed at which 
they are moved ; and from the breakages which have 
taken place, the directors have though it expedient 
to order a siqiply of stronger and heavier rails to be put 
down in those districts where the present rails have been 
found yisufiicient.’’ In tlieir report of July, 1837, 
they sftite, that,“ with the plan recommended by tlie 
directors jit the last half-yearly meeting, of relaying 
from time Co time certain portions of the road wkb 
heavier and stronger rails, the directors have every 
rca!»oir*to bit satlsrtcd. A portion of the way has 
been rei-eiitly laid with parallel rails, 60Ibs to the 
yaril; ami when in athlition to the greater security 
affbrdi il to tin* general trutfic by a firm and siibstou- 
ti;il rail, aecoui.t is taken of the diminished charge at 
whiidi tlie road, wlien so laid, will be kept in order, 
the directors feci conlideiit that the proprietors will 
approve of their persevering in the plan which they 
have thus commenced.” This is only one instance 
out of many in v\hich the Liverpool and Manchester 
Comjiaiiy have been constrained to purchase expe- 
rience at a very dear rate — dear, at leu.st if regarded 
in refcivnceto theirmdividualand pecuniary interests, 
but cliea}), if tlie piopriefors, taking a more enlarged 
view of tlie great subji'ct of railways, will include in 
tlieir eoiiMdtraMoii the Inmefieial results, vast and 
undisputed, whicli will shortly he realized by the 
country ami the world. .Mr. Hrunel, the engineer 
of the Great M’e>terii niilway, lias sug'^e^ted tliat a 
greater sjiaec should he ,il lowed bet;\^en tlie rails 
than has been adopU d on tlie Liveipool and Mati- 
elie.*<ier, or Lomhni ami Hii Miiiigliam railways, and 
till! eairiiges being ir.mg helweeii the wheels, the 
di;/ueU:r of llie wiieelr. e.in be luereased, and with 
it the speed <#f tra\illmg. 

(Cxmtl.ntcd on page 18 I.J 

PIllNCIPLl!; OF TillO DAGUERROTYPE. 

Parisy August 2\st, 

I WHITE to you to report, — though of necessity 
lastily ; — the jiroeeedings of \.\xQ Academic de Sciences 
of IMoiulay last, when M. Arago, in the presence of 
a crowded audicnee, wrhicli had besieged the doors of 
the Institute tlirec hours before tlie commeiiceineiiC 
of the sitting, divulged the secret of M. Daguerre's 
invention, wliich has now us you arc awrarc, become 
public property. Thrcd drawings having been exhi- 
bited, by wav of specimeus, M. Arago began by 
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recapitulating the discoveries, or rather hints toward, 
diicoverics of former chemists : he aftcrwarc^ dwell 
upon the progressive cxiieriments of M. Niepcej 
since carried out by M. Ui^uerre. As, however, 
your columns already contain notices of these, r 
will come at once to the publication of the secret 
of the perfect invention, and in order to give you 
this as fully and clearly as possible, I send you an 
abstract from the report published in yesterday's 
Journal des Dehats. 

M. Arago stated that, according to M. Daguerre's 
process, copper plated with silver is washed with a 
solution of nitric acid, for the purpose of cleansing 
its surface, and especially to remove the minute 
traces of copper, which the layer of silver miy 
contain. This washing must be done with the 
greatest care, attention, and regularity. M. Daguerre 
has observed, that better results are obtained from 
copper plated with silver, than from pure silver; 
whence it may be surmised, that electricity may be 
concerned in the action. * 

After this preliminary preparation, the metallic 
plate is exposed, in a well-closed box, to the action 
of the vapour of iodine, with certain precautions. A 
small quantity of iodine is placed at the bottom of the 
box, with a thin gauze between it and the plate, as if 
were, to sift the vapour, and to diffuse it equally. Il 
is also necessary to surround the plate with a smal 
metallic frame, to prevent the vapour of iodinVi from 
condensing in larger quantities round the margin 
tlian in the centre; the whole success of the opera- 
tion depending on the perfect uniformity of the 
layer of ioduret of silver thus formed. Tlie exact 
^ime to withdraw the sheet of plated copper from the 
vapour, is indicated by the plate assuming a yellow 
color. M. Dumas, who has endeavoured to ascer- 
tain the thickness of this deposit, states that it can- 
not be more than the millionth part of a millimetre. 
The plate thus prepared, is placed in the dark cham- 
ber of the camera obscura, and preserved with great 
care from the faintest action of light. It is, in fact, 
so sensitive, that exposure for a tenth of a second is 
mure than sufficient to make an impression on it. 

At the bottom of the dark chamber, which M. 
Daguerre has reduced to small dimensions, is a plate 
of ground glass, which advances or recedes until the 
image of the object to be represented is perfectly 
clear and distinct. When tliis is gained, the pre- 
pared ])late is substituted for the ground glass, and 
receives the impression of the object. The effect is 
produced in a veiy short time. When the metallic 
plate is withdrawn, the impression is hardly to be 
seen, the action of a second vapour being necessary 
to bring it out distinctly : the vapour of mercury is 
employed for this purpose. It is remarkable, ^lat 
the metallic plate, to be properly acted upon by Iriie 
mercurial vapour, must be placed at a certiin angle. 
To this end, it is inclosed in a third box, at the 
bottom of which is placed a small dish filled with 
mercury. If the picture is to be viewed in a ver- 
tical position, as is usually the case with engravings, 
it must receive the vapour of mercury at an angle of 
about 45®. If, on the contrary, it is to be viewed 
at that angle, the plate must be arranged in the box 
in a horizontal position. The volatilization of the 
mercury must be assisted by a temperature of 60® 
(of Reaumur). 

After these three operations, for the completion of 
tile process, the plate must be plunged into a solu- 
tion of hypo-sulphite of soda. This solution acts 
most strongly on the ports which have been unin- 
fluenced by light ; the reverse of the mercurial vapour, i 


which attacks exclusively that portion which has 
been acted on by the rays of light. From this it 
might perhaps be imagined, that the lights are formed 
by the amalgamation of the silver with mercury, and 
the shadows by the sulphuret of silver formed by the 
hypo-sulphite. M. Arago, however, formally de- 
clared the positive inability of the combined wisdom 
of physical, chemical, and optical science, to offer 
any theory of these delicate and complicated opera- 
tions, which might be even tolerably rational and 
satisfactory. ' 

The picture now produced is washed in uistilled 
water, to give it that stability which is flecessary to 
its bearing exposure to light without undergoing any 
further change. 

After his statement of the details of M. Daguerre's 
discovery, M. Arago proceeded to speculate upon the 
improvements of which this beautiful application ot 
optics was capable. He adverted to M. Daguerre's 
hopes of discovering some further method of fixing 
not merely the images of things, but also of their 
colors: a hope based upon the fact, that, in the ex- 
periments which have been made with the solar spec- 
trum blue color has been seen to result from blue 
rays, orange color from orange, and so with the 
others. Sir John Herschel is sure that the red ray 
alone is without* action. The question arose, too, 
whether it will be possible to take portraits by this 
method.^ M. Arago was disposed to answer in the 
affirmative. A serious difficulty, however, pre- 
sented itself; — entire absence of motion on the part 
of the object is essential to the success of the operation, 
and this is impossible to be obtained from any face 
exposed to the influence of so intense a light. M. 
Daguerre, however, believes that the interposition of 
a blue glass would in no way interfere with the action 
of the light on the prepared plate, while it would 
protect the sitter sufficiently from the action of the 
light. The head could be easily fixed by means of 
supporting apparatus. Another more important, 
desideratum is, the means of rendering the picture 
unalterable by friction. The substance of the pic- 
tures executed by the Daguerrotype is in fact, so 
‘ittle solid — is so slightly deposited on the surface of 
.he metallic plate, that the least friction destroys it, 
like a drawing in chalk : at present, it is necessary 
.0 cover it with glass. 

From his numerous experiments on the action of 
ight on different substances, M. Daguerre has drawn 
Jie conclusion that the sun is not equally powerful 
it all times of the day, even at those instants when 
lis height is the same above the horizon. Thus, 
more satisfactory results are obtained at six in the 
Horning than at six in the afternoon. From this, 
;oo, it is evident, tliat the Daguerrotype is an instru- 
ment of exquisite sensibility for measuring the dif- 
'erent intensities of light, a subject which lias 
hitherto been one of the most difficult problems in 
Vatural Philosophy. It is easy enough to measure 
he difference in intensity between two lights viewed 
imultaneously, but when it is desired to compare 
laylight with a light produced in the night — that of 
he sun with that of the moon, for example — the 
esults obtained have had no precision. The pre- 
•aration of M. Daguerre is influenced evenhy the 
ight of the moon, to which all the prep£ations 
itherto tried were insensible, even when the rays 
ere concentrated by a powerful lens. 

In physics, M Arago indicated some of the more 
immediate applications of the Daguerrotype, inde- 
>endently of those which he had idready mentioned 

Pliotomstry. He instanced some of the most ' 
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^ complex phenomena exhibited by the solar spectrum. 
' We know, for example, that the different colored rays 
: are separated by black tranversal lines, indicating 
the absence of these rays at certain parts; and the 
question prises whether there are alro similar in* 
temiptions in the continuity of the chemical lays ? 
M. Arago proposes, as a simple solution of this 
question, to expose one of M. Daguerre's prepared 
plabs to the action of a spectrum ; an experiment 
which would prove whether the action of these rays 
is coirv'nuous or interrupted by blank spaces. 

I shall only add, that M. Daguerre has entered 
into a contract with Giroux, the celebrated toyman, 
for the practical application of his discovery — and 
that it is said the lias already in petto, some new 
results of importance, which he will submit to tlie 
Academic at an early opportunityf — From a Cor- 
respondent of the Athenaum. 

CONCRETE. 

CoNCKKTi!: is the name given by architects to a 
compact mass of pebbles, sand, and lime cemented 
together, in order to form the-fonndations aof build- 
ings. Semple says that the best proportions are 80 
])arts of pebbles, each about 7 or 8 ounces in weight, 
40 parts sharp river sand, and 10 of good lime, the 
last is to be mixed with water to a thinnish consfs- 
tence, and grouted in. It has been found that 
Thames ballast, as taken from the bed of the river, 
consists nearly of 2 parts of pebbles to I of sand, 
and therefore answers exceedingly well for making 
<!oncrete ; with from one-seventh to one-eight part of 
lime. UTie best mode of making concrete, accord- 
ing to Mr. Godwin, is to mix the lime, previously 
ground, with the ballast in a dry state; sufficient 
water is now thrown over it to effect a perfect mix- 
ture, after which it should be turned over at least 
^ice with shovels, or oftener ; then put into barrows, 
and wheeled away for use instantly. It is generally 
found advisable to employ two seta of men to per- 
form tills operation, with three in each set; one 
man to fetch the water, &c., while the other two turn 
over the mixture to the second set, and they, repeat- 
ing the process, turn over the concrete to the bar- 
row-men. After being put into the barrows, it 
should at once be wheeled up planks, so raised as to 
give it a fall of some yards, and thrown into the foun- 
dation, by which means the particles are driven closer 
together, and greater solidity is given to the whole 
mass. Soon after being thrown in, the mixture is 
observed usually to be in commotion, and much 
heat is evolved with a copious emission of vapour. 
The barrow-load of concrete in the fall spreading 
over the ground, will form generally a stratum of 
from 7 to 9 inches thick, wliich should be allowed to 
set before throwing in a second. 

Another mode of making concrete, is first to cover 
the foundation with a certain quantity of water, and 
then to throw in the dry mixture of ballast and lime. 

It is next turned and levelled with shovels; after 
which more water is pumped in, and the operation 
is repeated. — ^The former metliod is undoubtedly 
preferable. 

In cases it has been found necessary to mix 
the ingredients in a pug-mill, as in mixing clay, &c. 
for bricks. For the preparation of a concrete foun- 
dation, as the hardening should be rapid, no more 
water should be used than is absolutely necessary to 
effect a perfect mixture of the ingredients. Hot 
water ao^eretes the induration. There is about 


one-fifth of contraction in volume in the concrete, 
in reference to the bulk of its ingredients. To from 
a cubical yard of concrete, about 30 feet cube of 
ballast and 3^ feet cube of ground lime must be 
employed, with a sufficient quantity of water. 

NEW WRITING FLUID. 

Iiv looking over the thousand and one receipts for 
writing ink, one might imagine the projectors had 
belaboured to introduce as much extractive matter 
as possible, in order to make a liqui d mud for tha 
|«purposc of writing, so heterrogeneous and unneces- 
sary are the substances introduced, cleirly showing 
the subject never to have been scientifi Tally under- 
stood. All that we are given to understdnd is, that 
the copperas and galls form a tanno-gallate of iron, 
which is suspended in the liquid by gum arable, 
but 1 will show that the tanno-gallate does not pre- 
cipitate, which is fatal to the above theory, and 
leaves the field opdh for another, which 1 will ven- 
ture to propound. 

When* sulphate of iron is added to infusion (or 
decoction) of. galls, the oxide of iron exercises an 
elective affinity for the tanno-gallic acid, while the 
sulphuric acid is left free wMch combining with 
another portion of sulphate froms bi-sulphate of iron, 
which absorbing oxygen from the atmosphere is 
convened into persulphate, and forms with the tanno- 
gallate, what may be termed the insoluble persuU 
phated tanno-gallate of tro»,wbich suspended by 
means of gum arabic forms the basis of common 
writing ink ; it is rendered colorless by most acids, 
gets rusty by age, clogs the pen, turns mouldy, and 
is by no means clean in its manufacture. In con- 
tradistmetion to which I have found the following 
receipt superior. Take half a pint of infusion of 
galls and one drachm of camphor, a piece of clean 
iron wire of a spiral form, to present a surface of 
the length of the bottle, and inserted in the cork ; 
introduce the whole into a half pint bottle, and let it 
stand for a month. The infusion is one part galls 
to eight of water. In this fluid there is no fret mi- 
neral a^d, there being simply tanno-gallate of iron 
for the basis; the iron decomposes ^e water and 
becomes oxidised in the usual manner, consequently 
there can be no excess of iron in the fluid to give it 
a rusty appearance. The tanno-gallate, not being a 
precipitate, requires no mucilage for its suspension, 
neither is it obliterated by dilute acids, and alkalies 
only give it a deep brown color, the camphor pre- 
vents mouldiness. 

Thus is on ink made, clean, economical, inde- 
lible, and limpid; made in fact with no more tiou- 
bleliian a cup of tea. No one will, ever think of 
tbe^ld receipts for black mud after having tried the 
above. I have used it for the last three moifChs, 
and for which 1 claim no originality, as the acci- 
dental overthrow of some strong tea on a knife first 
gave rise to the idea. J . Cooke. 

[The color of the writing in our correspondent’s 
letter is certainly good, and appears to have flowed 
readily from the pen. We have also tested it by 
the acetic, nitric, sulphuric, and muriatic acids, 
which do not appear to affect the color, unless in a 
sufficiently concentrated state to injure the texture 
of the paper also. The receipt above we have no 
doubt will make a good ink, but it is not new, ex- 
cept indeed as a general writing fluid. It is cus- 
tomary for leather dressevs, dyd^, and wood stainers, 
to use a liquid formed by pouring a decoction of 
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logwood shavings upon the rust of iron, which it 
will be seen is analogous in principle to tlie fore- 
going. The process of making this dye was, 
however, but little understood, (at least in London,) 
until about forty ycors ago, when an individual esta- 
blished a maifufactory in Whitechapel, to supply 
the dyers, &c., with what is called iron liquor^ which 
was made simply by soaking old iron hoops in water : 
and although he sold the liquor when prepared at a 
few pence only per gallon, he realized a very large 
fortune. 

In the receipt of our correspondent surely there 
is a mistake in the quantity of camphor. This 
resin being, in a very small degree, soluble in water. 
One grain of corrosive sublimate, or one drop of 
creosote, will prevent mould in a gallon of ink. — 
Ed.] 


MISCELLANIES. 

To choose Copper for Engraving . — Plates in- 
tended for engraving ought to be of the best 
copper, which should be very malleable, Arm, and 
with some degree of hardness, free from veins 
or specks, or dissimilar parts. The redness of 
copper is a presumptive mark of its being good, 
but not an infallible one ; for though it is, it) gene- 
ral, a proof of the purity of the copper, yet it does 
not evince that the quantities may not be injured 
by too frequent infusion. 

Copper-plates may be had ready prepared in 
most large towns ; but when these eannot be had, 
procure a pretty thick sheet of copper, rather 
larger than the drawing, and let the brazier plan- 
ish it well ; then take a piece of pumice-stone, and 
with water rub it all one way, till it becomes tole- 
rably smooth and level ; a piece of charcoal is next 
used with water for polishing it still farther, and 
removing the deep scratches made by the pumice- 
stone, and it is then finished with a piece of char- 
coal of a finer grain, with a little oil. 

To Copy Writings , — Take a piece of unsized 
paper exactly of the size of the paper to bt copied ; 
moisten it with water, or with the following liquid : 
Take of distilled vinegar, two pounds weight, dis- 
solve it in one ounce of boracic acid ; then take 
four ounces of oyster shells calcined to whiteness, 
and carefully freed from their brown crust ; put them 
into the vinegar, shake the mixture frequently for 
24 hours, then let it stand till it deposits its sedi- 
ment ; filter the clear part through unsized paper 
into a glass vessel ; then add two ounces of the best 
Aleppo galls bruised, and place the liquor in a warm 
place ; shake it frequently for 24 hours ; then f Iter 
the liquor again through unsized paper, and ad^ to 
it, after filtration, one quart of pure water. It must 
then stand 24 hours, and be filtered again, if it shows 
a disposition to deposit any sediment, which it gene- 
rally does. When paper has been wet with this 
liquid, put it between two thick unsized papers to ab- 
sorb the superfluous moisture; then lay it over the 
writing to be copied, and put a piece of clean writing 
paper above it. Put the whole on the board of a 
rolling press, and press them through the rolls, as is 
done in printing copper plates, and a copy of the 
writing will appear on both sides of the thin mois- 
tened paper ; on one side in a reversed order and 
direction, but on the„other side in the natural order 
and direction of the lines. 


ANSWERS TO QUERIES. 

87 — What occasiom the whistling sounds of 
volant bodies ? When bodies move quickly a par- 
tial vacuum is caused, and the noise is produced 
by the air returning to its place. 

89 — Two hallsj each of one pound weighty sus- 
pended on separate strings, contiguous but not touch- 
ing, showing no inclination to coalesce — at wfiat 
height from the earth's surface would they manifest 
attraction for each other / The question 'S not 
sufficiently explicit for a direct answer, because it 
would be requisite to ascertain the bompar.'xtive 
weight of the earth ; also the space signified by 
contiguous is indefinite. The following general 
method of solution is therefore all that can be 
given : — Supposing the balls to be of equal density 
with the earth ; then, as the sum of the squares of 
the diameters of each ball, is the square of tlic 
diameter of the earth, so is the square of tlio 
distance of the balls from each other to the square 
of the distance of each ball from the earth. If they 
are of different density, then the density of the 
balls is to the density of the earth — as the. square 
of the distance thus found to the square of the dis- 
tance they slioujd be at to make the attractive forces 
balaw; consequently, a slight addition will give the 
distance at which the balls will attract each other. 

100 — Is there any ^mini in the mandril of a lathe 
which remains stationary while the mandril re- 
volves.^ No, certainly not. Mathematically the 
centre of the axis is at rest, but practically it moves 
with the rest of the mandril. 

101— W 7m/ is the prinriple of the qnicksiher 
boats? The “Cygnet” London and Westminster 
quicksilver boat is, or was, on Mr. Howard’s 
principle, and has no boiler, but the following 
substitute for one:-^A quantity of mercury is 
placed in a wrought-iron vessel, over a coke fir", 
and maintained at a temperature of from 4" to 600'’ 
Fab. the foot, per horse power. The upper surface 
of the mercury is covered by a thin plate of iron, 
which rests in contact with it, and is so constructed 
as to present about four times the surface that is 
exposed to the fire. Adjoining this is a vessel, 
containing water heated to nearly the boiling point, 
and communicating with it by means of a nozzle and 
valve ; and the water is from time to time injected 
by the engine, in small portions, to the top iron 
plate, from which it receives the heat, not only ne- 
cessary to convert it into steam, but also to expand 
steam, being above what it would receive if in con- 
tact with water, the temperature being above its 
pressure ; hence the steam passes into a jacket sur- 
rounding the cylinder, which jacket is also sur- 
rounded by another, forming the passage of the 
heated air to the funnel, by which means the tem- 
perature is preserved at 400'’, the pressure being 251bs. 
per inch. The arrangement of the slide valves is 
such that the steam acts expansively. The conductor 
is a copper vessel immersed in a cistern of cold 
water, and the steam flows into it by the eduction 
pipe in the usual manner, and a jet is admitted to 
it from an adjoining vessel, filled before working 
with distilled water, and the condensed vtffer, and 
the condensed steam, are pumped therefrom into a 
copper worm placed in a cistern of cold water, by 
which means they are reduced in temperature, and 
then re-conducted to the distilled water tank. The 
fire is urged by a blowing machine.— 27r. Lardner. 
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ELECTRICITV. 

'Rfimmed from page 167. 

In all the numerous experinients, alreatly introduced 
in the.sc vmioiis uuiuiMTs, tlie effect visildc has 
mostly been tliat of si (rrtsiin tendency the excited 
bodies hai*' h ul't*) eo.ilesee witli eai*h other in sonic 
cases, and to recede in otliers, or have bten in- 
staruvs of i lcetrical attraction and repulsion. Upon 
a closer eMuninsition of the cinainisianccs uttcruiinjr 
tlic.se experiments, it will be found that when 
two borhes are electrified ecpisilly, they will repel 
i-acli other ; sind siKo that when one body only is 
I'lcctrified, it is attracted by all others of a eon- 
iliietnip nature in its neii'hhourhooil. Thus k 
appears that two laws only govern all these pheno- 
mena, which, Franklin gives thus; — The ele<;tric 
fluid repels itself, and attraets all other matter 
therefore, ho. lies similarly electrified, that is. if 
both are electrified or both winns^ tliey repel 
each other ; hut if one body be elqjjtrified pluH^ and 
the other rninuSf they will attnict each other, until 
the equilibrium be restored, when they become neu- 
tral. It may be thought that, in many instances, 
but one body is affected, and therefore the laws do 
not apply. For example ; — 

ICa;. HO. — Suspend from the ceiling a string, and 
from this a feather, attached to a thread of silk. 
Hold towards it an excited glass tube, the feather 
will first adhere to it, tlieii be repelled, and, if a 
finger be held near it, be attracted towards the 
finger. The attraction of the feather and tube is ac- 
counted for — they arc differently electrified. The 
receding of the feather is also accounted for — for 
after touching each other they arc similarly elec- 
trified ; but why the feather should se.k the finger 
is not so apjiarent. It arises from a cause, which, 
instead of militating against the truth of Franklin’s 
laws, does but prove their general api'lleability. 
When a body of any kind is electrified, it alieets 
find repels the electric fluid contained in all the 
bodies near it, and thus the overcharged feather 
drives away some portion of the fluid in the finger, 
in consequence of xvhich the part of the finger 
nearest to it becomes negative, or in a difTcrent 
state from itself — therefore they are mutually at- 
tracted. The degree of this attraction is found to 
be in proportion to Uic Sfpiarc of Iheir approxima- 
tion towards each other, or as it is usually cxpreh.sed, 
proportional inversely as the square of their dis- 
tance — that is, if at one inch distance from each 
other, they attract with a force equal to one — at two 
inches the attractive force will he a quarter as much 
only — at three inches it will be one-ninth only — 
that is, three times three. The cause of altrai'iion 
wc leave until a future chapter explains the laws of 
electrical induction. At present w'c content our- 
selves with laying before our read<*rs some of the 
best of the numerous experiments on this jiartieiilur 
division of electrical science. 

Ex. 31. — Hang two feathers on silk strings from 
a stand, (Fig. 2,) which will elevate them some 
inches above the table, and which stand has a glass 
leg, or supjiort, to it ; or still better than this, liang 
a string from the ceiling, and at tlie end of the 
string the two silk lines with feathers, so that they 
are not near any other object. Hold towards the 
feathers the excited glass rod. The two feathers 
will, at first, adhere to the glass rod, and soon 
afterwards be repelled from it, and from each other. 

Ex, 32. — Balance upon a rod of glass, terminated 
by a needle point, a delicate rod of wood, havinp i 


a small disc of w'hite paper, or a jiith hall, at each 
end. Hold towards either end of this an excited 
glass rod — the end will be attracled by it. This 
forms a delicate, useful, and cheap electrometer 
^hccFig. 1.) 

Ex. 33. — Procure tw'o stands, each formed of a 
foot which siqqiorts a glass rod, and upon this a 
brass wire booked at the top, so that there may be 
hung to it a silk tbread, bearing at each end^a 
feather, (as Fig. 2.) To llic one jiair of feathers 
hold an excited ghi.ss rod — they w'ill repel each 
other with positive electricity. Hold towards the 
other pair of feathers an excited stick of scaling 
wax — they will repel each other with negative 
electricity. Put tlui one stand niMir the other, as 
rejiresented in the figure, and the ‘ one pair will 
attract the other — they being differently electrified. 

No/e. — A common -sized stick of sealing wax is 
too small for this and similar experiments. Tho 
glass and sealing wax rods may be combined with 
advantage. Having procured a hollow glass tube, 
about two feet long and of one inch zliamctcr, heat 
it gradually by a fire, until hot enough to melt 
scaling wax — then rub upon one half of it a stick of 
red wax, -until the surface of that half is completely 
and evenly coxered with the w'ox. Hold it near the 
fire again, that th<- wax may settle into a smooth and 
glossy sill face, and it will be complete. When to be 
excited tlie glass end only will require warming, the 
waxed jiart serving as a handle ; so also, when the 
waxed end is excited the glass may be held in tlie 
hand. I'o excite glass, rub it briskly with a black 
silk liandki'ndiief — to excite sealing wax rub it 
with a piece of flannel. 

Ex. 34. — Tie twenty fine linen threads together 
at each imd, so that tliere may be about six inches 
distance from knot to knot, liang tliis by a wire 
loop fastened to one of the knots, to tlie conductor 
of the inaeliiiie ; upon charging the conductor, the 
tlireads w’ill recede from each other forming a cu-, 
1 ious balloon 'Shaped body. 

Ex. 35. — Instead of tying tlie threads at both 
ends, let the lower end be loose, and upon turiiiii** 
the luuehitie, they will form a brush. 

Ex. 36. — 27/e CJ/a&if Feather. — Procure a glass 
feather, as inaile at the fancy glass sliops, and stick 
it intf> one of the holes on the upper side of tlie 
conductor, when the inaeliinc is put in motion the 
radiation of all the filaments of glass will offer a 
most elegant object. 

Ex. '67. — The Frightened Head of Hair. a 
variation of the last experiineiit, the liead of a doll 
is furnished with a w’ig of hair which is two or 
three inches long; upon electrifying this “each 
particular hair will stand on end’' in the most gro- 
tesque manner ; and thus it is with every jierson 
who is electrified, when on a glass legged stool. 
I’his experiment becomes most eflective because 
seen more conspicuously when the hair is of a grey 
color. (vSee Fig. 3.) 

Ex. 3tt. — Radiating FW/zm.— Let a metal ring 
be supported upon a glass pillar, and at six or eight 
‘qually-distaut ])oints, around this ring tie a thread 
not silk) a few indies long, the other end of which 
boars a feather, (as in Fig. 4,) where six are repre- 
sented. Connect the metal ring witli the conduc- 
.or of the machine by a w'ire or chain, and the 
'jathers being electrified will repel each other until 
.hey will stand at equal distimccs like the spokes of 
a wheel. 

Ex. 39. — Elccirie Fish. — Cut a piece of very 
bin leaf brass (such os is called tinsel will do) with 
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^•n obtuse angle at one end and an acute one at thi 
f other ; present the large end towards an electrized 
S conductor, and when the brass is within its atmo* 
§ sphere let it go ; it will then fix itself to the con* 
I ductor by the apex of its obtuse angle, and, from 
I its continual wavering motion, will appear to be 
animated. 

I 40. — Flying Feather. — Excite a glass tube, 

[ (a^in Experiment 33,) and hold towards it a very 
■ light and fleecy feather, it will adhere to it for a 
‘ moment, then be rejielled in the most beautifully 
expanded form ; if no object be near, it will gra- 
dually be Rttracted to the earth, but it may be 
driven in any direction around the room, by bring- 
ing the still cx(^ted glass near it, for it will be still 
rejielled from the glass. It is evident that the 
feather in sailing along must not bcisuffered to de- 
posit its electricity by touching any surrounding 
object. 

FmV. 41. — Animated Thread. — Present a fine 
thread to an electrified c(jnductor, when it is at a 
proper di‘»tance it will fly towards, and sti(;k to the 
condiielor, and convey the electric fluid from it to 
tlie hand ; remove the thread to a small distance 
from the ('onductor, and it will fly backwards and 
forwards with great velocity, and in a v(;ry pleasing 
manner ; jiresent the same thread towards one fliat 
hangs from the conductor, they will attract and 
join eaeh otlier. Bring the finger, or a hriLss ball, 
near these threads, the ball will repel that held Iiy 
the liand, and attract that which is aflixed to the 
conductor. 

Rv. 42. — Suspended Hold towards the 

ball at the end of the conductor, a srpiarc thin leaf 
of lirass or paper ; upon turning tlic inarhine, it 
will lea\ e the hand and be suspended with one of 
its points upv\.>nls Iietween the hand and the con- 
diietor. (See Fig. 5.) 

Rr. 43. — The Muring Leaf. — Move the hand 
found, and at a uniform distanec from the ball of 
the conductor, when the leaf of bra^s is suspended 
near it, and it will be seen to move with the hand 
ill any dhvr.lion which the latter may take. 

R.r. II. — DanrAug hnnges . — To the end of the. 
conductor, snspeiul a plate, made either of metal 
or wood, covered with tin foil, and at a distance of 
three or four inches under this a similar plate, but 
one tliat is rather larger. Place ou the lower plate 
any little figures cut out of paper or pith. Take 
care that the lower plate i.s supported upon some 
eonductiiig siib.stanee ; turn the machine, and the 
figures will rai.se themselves, and fly up and down 
between the two plates, forming a most ludicrous 
dance. (See Fig. G.) 

Ex. 45. — Support the lower plate upon a glass 
bottle, or other insulator, and although all tlie rest 
of the apparatus remains as before, yet the figures 
will not daiicc. The rea.son is this, the upper plate 
being charged by its connection with the macliine, 
the figures are attracted by it — they becoming 
charged are repelled by the upper, and attracted by 
the lower plate. Wlieu they touch this their charge 
is removed by that contact, and conveyed to the 
earth, w'hile the figures jump up again, for a fre.sh 
supply, and tlius th(*y move alternately from the 
one lo tlie otl.er ])hite. When the lower plate, 
however, is insulated, flic extra portion brought to 
it cannot escape, and it becomes charged in the 
same manner as the upper one — therefore, the 
figures have no tendency to move between them. 

Note. — If in c-utting out the figure the head is 
heavier than the feet, it will dance head downwards 


—damping the feet in the mouth will usually remedy 
this, but this, at the same time, gives them a 
tendency to adhere to the upper plate, while wetting 
the head makes them dance on the lower plate. 
Female figures usually dance more regularly because 
of the weight of the lower part of the dress. In 
all the figures the head should be somewhat pointed, 
either by the adjunct of a steeple-crowned hat, or 
something similar put upon it. 

Ex. Dancing Pith Balls. — Place upon thi 
lower stand, (mentioned in Experiment 44,) six or 
eight balls of the pith of cider, and cover them 
over with a dry tumbler. Hang to the conductor a 
chain, which touches this tumbler ; up^n turning 
tlfe machine, although glass intervenes between the 
exciting power and the balls acted upon, yet the 
balls will fly rajiidly up and down witljjn the glass 
tumbler. In this instance, the outer part of the 
glass is by contact electrifled positively ; the inner 
part, therefore, will be by induction, (aifterwards to 
be explained,) elestrificd negatively ; and the balls 
are flying up and down to supply the deficiency of 
the glas^ — each ball coming to deposit its load, and 
flying down again for another. (See Fig. 7.) 

Ex. 4 7. — The dancing pith ball experiment may 
be reversed thus : — Fasten to the conductor a chain 
as before. Put it in a dry tumbler, and turn the 
machine. After a few turns the tumbler will be 
charged withinside with positive electricity. Place 
upon a table, or a metal plate, a few' pith balls, 
and cover tliein over with the charged tumbler. 
They w'ill now jump up and dow'n, each one con- 
veying some of the fluid away from tlie glass, and 
not towards it as in the latter instance. They con- 
tinue to dance long after the machine ceases to act, 
and when their motion bus ceased altogether, it may 
b<5 renewed by merely putting the hand upon the 
oul.^'ide of the glass. 

To make Pith and Cork Balls . — Procure some of 
tlie thick young shoot.s of the common elder- tree, 
cut them into lengths between the joints, and push 
out the pith of each length by a smooth stick, as 
near as posi ible the size of the hole where the pith 
is, and dry it for u.se. When wanted for balls, cut 
out eaCh ball moderately true with a pen knife, and 
to round them more perfectly, and take off the 
rough edges, roll them very gently, with a circular 
motion, ou a smooth tabic, and they will be fit for 
u.«e. Cork balls may be cut in the same manner, 
but to make them smooth .each one must be ]daced 
upon the point of a needle, and turned round two 
or three times in the flame of a candle, or should 
the blackness thereby occasioned be an objection 
they may be rubbed w ith sand p.iper. 

Ex. 48. — Electric Bells. — The apparatus thus 
called is of various forms — that put into action by 
attraction is represented in Fig. 8. It consists of 
a rod, or wire, having a hook to hang it up by, and 
a small cliaiii at encTi end, terminated by a bell. 
There are, al.so, at tlirec other parts depending from 
it three silk tlircads — one terminated by a third 
bell, the other two by metal clappers. The third 
bell, it w’ill be observed, has a chain appended.to it 
which reaches the ground. When this is suspended 
Voin the conductor, the wire at top, and bells at 
the sides, become electrifled — these latter, therefore, 
attract the clappers. They thus becoming charged 
recede till they touch the oentre bell, and thus the 
motion of the clappers, from one to the other, 
produces the sound of ringing. 

(Continued on page 314.^ 
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PHOTOGENIC ACTINOMETER. 

BY PROFESSOR DAUDENY. 

BMd htifore the British Association, August 26 , 1839 . 
Professor Daubeny exhibited the model of an 
apparatus, by means of which, in a more complete 
condition, he hoped to obtain a numerical estimate 
of the intensity of solar light at different periods of 
the day, and in different parts of the globe. The 
contrivance consisted of a sheet of photogenic pa- 
per, moderately sensible, rolled round a cylinder, 
which, by means of macliinery, would uncoil at a 
given rate, so as to expose to the direct action of 
the solar rays, for the space of an hour, a strip of 
the whole length of the sheet, and of about an in^di 
in diameter. Between the paper and the light was 
to be interposed a vessel, with plane surfaces of glass 
at top and bottom, and in breadth corres[)ondirig to 
that of the strip of paper presented. This vessel, 
being wedge-shaped, was fitted to contain a body of 
fluid of gradually-increasing thi/tkness, so that, if 
calculated to absorb light, the proportion intercepted 
would augment in a gradually-increasing proportion 
from one extremity of the vessel to the other. 
Hence it was presumed that the discoloration arising 
from the action of light would proceed along the 
surface of the paper, to a greater or less extent, 
accordingly as the intensity of the sun’s light was 
Buch us enabled it to penetrate through a greater or 
lesser thickness of the fluid em])loyed. In order 
to register the results, nothing more was required 
chhn to measure, each evening, by means of a scale, 
how many degrees the discoloration had proceede*! 
along the surface of the paper exjiosed to light, 
during each successive hour of the prece<ling day. 
To render the instrument self- registering, some 
contrivance for placing the pa})er always in a simi- 
lar position with reference to the sun, must of 
course be superadded. The object of this contri- 
vance differed from that aimed at by Sir J. Hcrscliel 
in his Actinometer, being intended as a measure of 
the aggregate effect of the solar intensity at the 
period (be it long or short) during which the paper 
was submitted to its influence ; whereas the AcLi- 
nometer merely measures tlie intetisity at the mo- 
ment the observation is made. The interposition 
of an absorbing fluid has at least this advantage, 
that it enables the observer to estimate the relative 
intensity by marking the point at which the jiaper 
ceases to be discolored, Qf which the eye is able to 
judge more exactly tlian it could do of the relative 
darkness of shade, which might be produced on 
paper exposed unprotected to light of diflereiit 
degrees of brilliancy. 

JMr. Jackson thought that a Hcliostat, for 
throwing the reflected light of the sun upon the 
instrument, would be objectionable ; and suggested, 
in preference, that the lleliostat should rather turn 
the instrument to the sun, which he considered 
could be eftccted w-ith crpial ease. — Dr. Daubeny 
assented. — Professor Forbes only first saw the in- 
strument yesterday ; he therefore could not speak 
witli much confidence, but must own his first im- 
pressions were not very sanguine of its ultimate 
8ucces.s. One objection was, the difficulty, if not 
impossibility, of procuring prepared or photogenic 
paper of exactly similar sensibility ; and unless 
this were done, not even the observations of the 
same person, made at different times, could be com- 
pared, much less could any comparisons be made 
of the results of different observers. Another 
objection was the difficulty of observing where the 


discoloration extended to, as the shading off would 
be so gradual; so that diflerent persons would 
come to different conclusions, according to the 
goodness or badness of their sight, upon the very 
same sheet of register paper. A third objection 
was, that the scale would be so complickted, that 
he much feared whether any scale be formed ; for 
not only were the quantities of light which would 
be permitted to pass through a wedge-shaped mass 
of fluid, such as Dr. Daubeny proposed, diminished, 
in a geometrical proportion, as its thickness in- 
creased arithmetically, but it had now been clearly 
established by the researches of Melloni, Fresnel, 
and others, that the portion of light which had 
already passed through a portion of any medium, 
was in a state for passing with greater ease, or in a 
greater rebdive proj)ortion, through equal portions 
of the remainder. Unquestionably self-registering 
instruments of all kinds were highly desirable, and 
an instrument fitted to perform what Dr. Daubeny 
proposed would be both interesting and valuable ; 
and he thought the suggestions valuable, even sup- 
posing difficulties such as he alluded to should be 
found to exist. — Dr. Daubeny said, that, as to one 
of the objections. Sir John llerschel had informed 
him that any (piantity of e(|ually sensitive photogenic 
paper could be obtained ; as to the scale, the indi- 
cations were not intended to furnish absolute, but 
only relative results. 

POLISHING PLASTICR CASTS. 

First Method . — Put into four pounds of clear 
water, one ounce of pure curd-soap, grated and 
dissolved in a well-glazed earthen vesstd — Uicn add 
one ounce of white bees’ -wax, cut into thin slices ; 
as soon as the whole is incorporated it is fit for use. 
Having Avell dried the figjirc before the fire, suspend 
it by a twine, and dip it once in the varnish ; upon 
taking it out, the moisture will appear to have beei 
absorbed in two minutes’ time ; stir the coin])ost, 
find dip it a second time, and this generally suffices. 
Cover it carefully from the dust for a week ; then, 
with soft muslin rag, or cotton wool, rub the figure 
gently, when a most brilliant gloss will be produced. 

Second Method . — Take skimmed milk, and with 
a camel’s hair pencil, lay over the model till it holds 
out, or will imbibe no more. IShukc or blow off 
any that remains on the surface, and lay it in a 
place jicrfcclly free from dust ; when dry it will 
look like polisliecl marble, and answers equally well 
with the former, except it is put outside tlic house 
in wet weather. If the milk is not carefully skim- 
med, it will not answer. 

Third Jl/c/Aod. — Fuse half an ounce of tin, with 
the same quantity of bismuth, in a crucible; wdieii 
incited, add lialf an ounce of mercury, and when 
perfectly combined, take the mixture from the fire 
and cool it. This substance, inixiid with the white 
of an egg, forms a most beautiful varnish for plaster 
of Paris casts. 

METEOROLOGY. 

This science, so sublime, useful, and interesting, 
has not received that share of notice which is justly 
due to it, but of late some advances we find are 
making in its progress, and strange it is, that so 
universal as its use is, no more respect has been 
shown it. 

In passing to a few observations relative to this 
subject, I would recommend to every brother vo- 
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« Howard’s Climate of London” published in 
[l 833 , as one of the best guides to a knowledge of 
[meteorology, to assist in understanding our climate, 
I and in keeping an account of our daily phenomena. 
I may at spme future period offer a table of the 
diurnal state of instruments, but suffice it now, by 
way of introduction, to give a brief argument in 
favor of the science, accompanied by a few general 
obiArvations on our atmosphere. 

Meteorology is the only study which concerns all 
men alike, then why so few attend to it ? Our 
notices arc jjiassed over with contempt ; we are told 
that they do not want to know what is past,” 
and *tis added, ” tell us what is to come.” Now 
if we were not to observe the past, we should deduce 
nothing whereby to judge of the future. Hence 
tlie need of strict observation of psftt and passing 
weather. Our bodies feel the changes, and health 
is efl'ected by certain causes, and this with all men ; 
while husbandry suffers for want of a knowledge of 
the portending of the skies. Many fits of illness 
too, from cold by getting wet, &c. for want of fore- 
sight, miglit be in some measure prevented were 
most people to notice the system of action, in the 
air : hence then it would be well if all persons were 
more attentive to the passing chaywitcrs of every 
day. To judge of the future we only need, from 
year to year, note down the past, so as to see how 
the clomls, daily ajuiearauees, and state of instru- 
ments W’ere attended, as it may be so again on re- 
currence of the bamc circumstances, &c. It would 
be ad\is:iljle at least, to the furtherance of our end, 
that* one gentleman or more in every parish should 
keep a journal, and public records, whi'rein all notes 
be comjiared should be published, for knowing of 
the past, as regularly as the almanacs issue, for the 
assunied purpose of prediction. 

'Phus we st*e all men alike are, or ought to be, 
iiltel•(*^tod in this still-noghjcte«l study. The comi- 
ffy is f.ir more suitable for our researches than the 
metropoli^ itself ; any where in open plains is in- 
deed better tliau any large town, as houses thiekly 
built bide the horizon and greater portion of sky 
fioiu tlie obscr\er. 

'Pemijerature is as interesting in its variations as 
th(! weight (if the air. The hott(\st days on record 
in h'ngland were in July, 1721 ; July Tith to 1 1th, 
ISOH ; July llth to I'Jth, 1825; and June 27th 
and 28th, 182G. The thcrinonieter at all those 
peiiods being at 1)0'^ and above. On July llth, 
1808, it stood Off’at Ipswich, and 98.y’at Redgrave 
in ISiiirolk. In 1825, on July 18th and 10th, iL was 
m arly as high in some jiarts of England. The 
coldest times were December 25th, 170(i; De(M*m- 
her.'Ust, 1799; February 9th, IHIG; January 1-lth, 
1820; and January 20th, 1838; at all which jie- 
riods the thermometer w’as at or below zero. Hence 
our temperature has had a range of about 100*^. 
The winter of 1814 was long and severe, but no 
day so cold as the above. Great and suddiai tran- 
sitions from cold to heat often happen at the end 
of April, or near Uiat time. Of late years the 
most striking instances of this occurred in 1827, 
when on April 25th it froze, thermometer 29°, uud 
on 30th of same month a temperature of 77° or 
more was expeiicnccd, and at Epping it was 81°. 
And in 1833, after a long period of w'et and cold 
to May 2nd, when it became intensely hot and dry 
till June llth. On May 4th the tlierraomcter as- 
cended to about 27° above the previous daily state, 
and it stood fur above 80° for many days, and 17th at 


Great changes both ways, or alternately, often 
mark our vernal months, and hence the ill effects 
on the body. The usual maximum and minimum 
appear to be 82° and 20° in our climate, and usually 
happen in January and July. The barometer was 
at the minimum ever noted on Decemlwr 24th, 1821, 
and following morning, viz. 27*80, in some places 
less, and at its maximum known January 2nd, 1835, 
•viz. 30*92. 

The most prevailing w inds are the SW. and the 
N£. The most awtul thunder and lightning re- 
corded were on August 9lh, 1787, general all night 
over Europe. In London, June Mth, 1814. In 
Essex, Herts, &c. July 14th, 1824. In London, 
August 14th, 1836; May llth, 1837; and May 
8th; June 17th; July 7th ; and August 7th, 1839. 
General in England July 30th, 1820 ; ‘April 20th, 
1821, (Good Friday); August 25t]i, 182G ; Julv 
30tli, 1827 ; June 25tb, 1830, (Death of George IV)'; 
July 28th, 1831; and June i7th and July 7th, 
1839; all these lAving been by night, or early in 
the morning. 

l7i cont‘lusion, let me add, that tlie heat on the 
3rd of August, 1839, a day just passed, exceeded 
any for thirteen previous years in this part, ther- 
mometer 89" in the shade, 104° in w'ater exjiosed 
to sun 3 feet from ground, and 1 14° in tlie siin, on 
a plane elevated 4 feet, and in open sjiaee away 
from buildings or w'alls. o. wiiistlkcraft. 

Thmtile, SuJ/olk, Jug. ‘23, 1 839. 

RAILWAYS. 

(Resumed from page 173.J 

Route. — The first enquiry presenting itself, in 
respect to a railroad between tw'o points, relates to 
the choice of a routi*, where the nature of the 
territory permits of any such choice. In making 
this election, the eomp.irative distances, the 
amount of intermeduite transportation to be ac- 
commodated, tlie chr'uacter of the soil as to afford- 
ing a gooil foundation, the excavations and 
embank riients necessary to be made in order to 
bring tjje road w ithin n certain scale of inclination, 
and difficulty or facility of obtaining suitable 
materials for the construction of the road, are all 
to be taken into consideration. These investiga- 
tions and comparisons cannot be rigidly and 
minutely made ; and it has been suggested by 
expericiured engineers, that in some of the roads 
of this description eoiistruoted in the United States, 
great mistakes will be found to ha^e been made 
ill this respect, in conscijuence of too great pre- 
cipitancy in fixing on a route. 

Gradients or Inclination . — The scale of inclina- 
tion to wliieli the road is to be reduced, is 
necc'^sarily taken into consideration hi fixing upon 
the general route ; but still a choice often ))reseiit8 
itself ill parts of such routes, betw'een the expense 
of reducing the rate of ineliiiatioii, by excavations 
and eiiibaiikineiits, and the saving of expense by 
taking a more eircuitoiis route. Another question 
al.Mi presents itself, namely, whether to reiluce an 
acclivity, or to surmount it; and the manner of 
overeoniing it is a subject of enquiry at the same 
time ; for, tlie surface of the ground having been 
examined and the route determined on, a general 
scale of inclination, within which the ordinary 
uower used fur transportation is to be applied, tlie 
Hiule line is either to ^e brought within this scale, 
or if an inclination exceeding it is admitted it , is to 
be ovcreonie by the use of an extra pow'cr. In 
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Buch cnsc, if the cNtiaordinary expense of reduc- plate or rim at the outside edge of the rail, of two 

ing the inclination is not so great that the interest or three inches in eight to confine tlie wheels upon 

upon this part of the original outlay would exceed the railroad. In the mode of joining the rails, 

the additional expense of the use of an extra very important improvements have been made 

power to overcome an inclined plane, it will be a since the introduction of railways into more gc- 

decisive reasdn in favor of reducing the inclination, iieral use. The rails at first were only about 


The amount of transportation to be accommodated 
will determine, in a great degree, the expense of 
tin; extra i)ower requisite to overcome a given 
inclined plane. Another circumstance to be con- 
sidered is, whether the extra power to be used is 
that of horses, or steam, or water ; for the two 
former are comparatively more exj>ensive for a 
small than for a large amount of transportation, 
owing to the cost of maintaining them; but the 
difference is not so great where a water power can 
be used. In some cases it may be better to make 
deflections in the road, than to reduce inclinations, 
or to use extra power. This w'ill depend on the 
kind of transportation and ,|,hc importance of 
celerity ; for if the object is mainly the transpor- 
tation of increased weight by the same power, 
without regard to the time, any deviation from a 
direct course is less objectionable. But upon lines 
of public travel, dispatch is of great importance. 

in the recently constructed railroads in England 
the iron rails are in general supported by iron 
chairs or props, at a distance of about tli^pe feet 
from each other. Lately the ribs are made in 
lengths of fifteen feet, so tliat two-thirds of the 
sleepers or bearings are saved. Where the rails 
rest on a line of wood, the track must be com- 
])aratively imperfect, since the wood will yield to 
the weight of the load transported, and be slightly 
compressed as the wheels ])ass, thus offering a 
continual resistance. Where successive parts of 
track are formed by laying iron rails upon pine, 
oak, and stone, the difference of power necessary 
to move the same load on the different parts, will 
be evident in the different degrees of exertion 
made by the horse, where tliis power is used. 
Accordingly, if a soft species of wood is used to 
support the iron rail, it is of great advantage to 
interpose a line of oak or other hard wvod. A 
rail eontinuously supported by a line of stone will 
not yield to the weight of the load ; and where the 
rail is supjmrted at successive ])oiiits by chairs, it 
is always intended to be of such strength, that it 
will not be sensibly bent by the weight. Con- 
tinued lines of granite or other durable stone, are 
now' in use on a number of railroads in tlie United 
States of America, but cannot as yet be considered 
to be so tliorouglily tested, though the results of 
the experiments are thus far very favorable. It 
was apprehended, at flrst, that the action of tlie 
wheel would draw or flatlen the iron plate ; but it 
lias been found by experience, that this effect is 
not produced. The principal difficulty in the use 
of this kind of track, was in the fastening of the 
rail to the stone, the nails used for this purpose 
being liable to be loosened or cut off by the 
cxfiansion and contraction of the iron rail. This 
defect has, how’cvcr, been partially remedied by 
making o\ id holes in the rails for the fastenings, 
thus allowing a little longitudinal motion of the 
rail without injury to the fastening. Cast iron 
rails do not so easily bend, and the same weight 
of iron is also much cheaper. But they are more 
subject to be broken by sudden jars and blows, 
and a much greater weight must be used in order 
to obtain tlie requisite strength. In the tram . 
ruilvvays, plate rails are iifctU, with a perpendicular I 


three or three and a half feet in length, and 
fastened in the chairs by a pin running horizon- 
tally through each end of the rail, there being two 
holes in each chair for the admission of two pins 
for this purpose, one for the end of each rail, so 
that the fastenings were distinct. The consequence 
was, that if the chair did not stand upon a 
perfectly firm foundation, but upon one that 
yielded on one side, so that the chair leaned in the 
line of the road, one of the pins, and consequently 
the end of the rail fastened by it, would be de- 
pressed below the other, thus making a sudden 
break in the surface of the track, which would 
cause u jolt as the wheel passed over it, to the 
injury of both the road and the carriages, and the 
inconvenience of passengers. Mr. Wood says 
this defect was very frequent on railroads con- 
structed* upon this plan. It has been rcmeiiii'd by 
making the rails join by hipping with what is called 
the half-lap^ apd fastening the ends of both rails 
by one pin ; so that, although a chair should lean 
in the line of the road, or be a littld depressed 
below the others, still the two rails would present 
a smooth surface at their junction. The injury aaid 
inconvenience occasioned by the im])L*rfe(;tions of 
the junctions of the rails were still fuither remedied 
by making the rails twelve or fifteen feet in leitljtlj, 
supported at short distances as before, the form 
and dimensions of each part of the rail between 
any two supjiorts lieing constructed as already 
described ; by w'hieh means the nuniber of junc- 
tions W'us reduced to one fourth or tilth of their 
former number. This was a very great step in the 
improNeinent of this species of road. An im- 
provement, of great utility, has also bi‘eii made in 
the mode of fastening the rails, by dispensing 
w’ilh the use of jiins, wdiich were liable to w'ork 
loose. There arc various forms of constructing 
the rails and chairs for this purpose, but they all 
agree in principle. One mode is by making a 
depression in the chair on one side of rail, into 
which a projection from its lower side precisely 
fits. If the rail is held close upon tliat side, it is 
thereby fixed to the chair, and cun be moved only 
with the chair itself; and it so held hy driving 
a key or wedge along the opposite side of the rails 
beUveen the rail and the side of the chair projecting 
upon the side of the rail. 

(Continued on page 107.^ 

Mr. TALB0T\S REMARKS ON THE 
DAGUERREOTYPE. 

Jlt'itd before the Jirithh Jlssociaiion, Jlugusl 26, 1 

M. Arago had stated to the Institute that the 
seien(;es of optics and chemistry united were in- 
sufficient in their present state to give any plausible 
explanation of this delicate and complicated ju’ocess. 

If M. Arago, who had hud the advantage of being 
for six months ae(|iiainlcd with the secret, and 
therefore of considering its nature in all points of 
view, was of this opinion, it seemed as if a call 
were made on all the cuUivators of science to use 
their united endeavours, by the accumulation of 
new facts and arguments, to penetrate into tlie real 
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iture of these mysterious ])licnomena. For this 
5011 , Mr. Talbot said, he would offer to the sec- 
ion a small contribution, on his part, of new ob- 
*8ervations which might perhaps be of service 
towards the elucidation of this new branch of 
science. The first part of JNI. Daguerre’s process 
consists in exposing a silver plate to the vapour of 
iodine, by which it becomes covered with a stratum 
of jodide of silver, which is sensitive to light. 
Mr. Talbot stated that this fact had been known to 
him for some time, and that it formed the basis of 
one of the most curious ojitical phenomena, which, 
f as it did n»t appear to have been observed by 
: M. Diiguerrc, he would describe to the meeting. 

Place a small particle of iodine, the size of a 
f pill’s head, on \ plate of silver, or on a piece of 
I silver leaf spread on glass. Warm Jt very gently, 
and you will shortly see the particle become sur- 
1 rounded with a number of colored rings, whose 
; tints resemble those of Newton’s rings. Now, if 
, these colored rings are brought into the light, a 
j most singular phenomenon takes place ; for the 
r rings prove to be sensitive to the light, and their 
^ colors change, and after the lapse of a short time 
J their oiiginal color is quite gone, and a new* set of 

( colors have arisen to occupy their places. These 
new colors are altogether unusual anes ; they do 
not resemble anything in Newton’s scale, but seem 
^ to conform to a system of their own. For instance* 
the two first colors are, deep olive-green^ and deejj 
; blue inclining to blacky ulii(‘li is quite unlike the 
commencement to Newton’s scale. It will be 
understood that the outermost ring is here accounted 
the first, being due to the thinnest stratum of iodide 
of silver, farthest from the central particle. The 
nnnilier of rings visible is sometimes considerable. 

In Ihc centre of all, the leaf becomes white and 
! semi-transparent, like ivory. This white spot, when 
I heated, turns yellow', again recovering its w’liilcness 
i w^m cold ; from whicdi it is inferred to consist of 
I iodide of silver in a perfect state. The colored 
rings seem to consist of iodide of silver in various 
stages of devclopcrnent. They have a further 
' singular property, which, however, has not been 
sufficiently examined into. It is as follovs : It is 
■ well known that gold leaf transparent, transinit- 
ting a bluish green light j but no other metal has 
-5 been described as possessing colored transparency. 
j These rings of iodide of silver, howx'vcr, ])ossess it, 
f being slightly transparent, and transmitting light of 
I different colors. In order to see this, a small 
portion of the film should he isolated, which is best 
done by viewing it through a microscope. Mr. 
Talbot said, that he had considered the possibility 
of applying a silver plate thus combined with 
iodine to the purpose of jihotogcnic drawing, but 
he had laid it aside as insufficient for tliut purjmsc, 
on account of its sensitiveness appearing to be 
much inferior to that of paper spread with cliloride 
of silver, and therefore in an equal time it takes a 
much feebler impression. Now, however, M. 
Daguerre has disclosed the remarkable fact, that 
this feeble im})ression can be increased, brought 
out, and strengthened, at a Bubse<|ueiJt time, by 
exposing the plate to the vapour of mercury. 
Another experiment was then related, in which a 
particle of iodine was caused to diffuse its vapour 
over a surface of mercury. In order to do this, a 
copper-plate was spread over with nitrate of mer- 
cury, and then rubbed very bright, and placed in 
u closed box along with a small cup containing 
iodine. The result was, a formation of Newton’s 


rings of the greatest splendour, and of a larger 
size. But they did not appear to be in any degree 
sensitive to light. 

The next point of M. Daguerre's process is, the 
exposure of the picture to the vapour of mercury— 
and this is by far the most enigmatical part of the 
whole process. For, he states that if you wish to 
view the picture in the usual manner, that is, 
vertically, you must hold the plate inclined to the 
vapour at an angle of 45*^, and vice versa. Now 
this is something altogether extraordinary ; for 
whoever heard of masses of vapour possessing 
determinate sideSf so as to be capable of being 
presented to an object at a given angle ? From the 
hasty considerations which be had been able as yet 
to give to it, his first impression was, that this fact 
bore a striking analogy to some otheu which he 
would mention. If a piece of silver leaf is exposed 
to the vapour of iodine, how'ever uniform the ten- 
sion of the vapour may be, yet it does not combine 
unifoiTnly with th% metal, but the combination 
commences at the edge of the leaf and spreads 
inwards, as is manifested by the formation of 
successive* bands of color parallel to the edge. This 
is not peculiar to silver and iodine, but occurs 
when other metals are exposed to other vapours ; 
not always with entire regularity, but it displays a 
tendency to combine in that way. A ])Ossible 
explans^ion is, that tliis is due to the powerful 
electrical effect which the sharp edges and points of 
bodies are known to possess ; in fact, that elec- 
tricity is either the cause or the attending con- 
sequence of the combination of vapour with a 
metallic body. Again, if a minute particle of 
iodine is laid on a steel plate, it liquefies, forming 
an iodide of iron, utkI a dew sjireads nronnd the 
central point. Now, if this dew is examined in a 
good microscope, its globules are seen not to be 
arranged casually, but in straiglit lines along the 
edges of the minute striro or scratches whidi the 
microscope detects even on polished surfaces. 1 his 
is another proof ho^ va]>our is attracted by sharp 
edges, for the sides of those strias are such. 
Whether or not these facts had any relation to that 
observed* by M. Daguerre, of the action of vaj)Our 
at an angle of 45'’, Mr. Talbot did not pretend to 
say, but thought them worthy of being mentioned 
to the Section, lie observed, that it had been 
repeatedly stated in the Comptes Rendcs of the 
French Institute, that M. Daguerre's substance 
was greatly superior in sensitiveness to the English 
photogenic ])aper. It now, however, appeared that 
it was to be understood in a peculiar sense, in- 
asmuch as the first or direct eftect of the French 
method was very little apparent, and was increased 
by a subsequent process. This circumstance ren- 
dered it difficult to institute a direct experimental 
cun]];nrison between them. If it could be ac- 
complished, he doubted whether M. Daguerre’s 
substance w'ould be found more sensitive than his. 
The present degree of sensitiveness of the pho- 
togenic! paper was stated to be as follows ; it will 
take an impression from a common argand lamp in 
one minute, which is visible tliough weak. In ten 
niiiiutes the impression is a pretty strong one. In 
full daylight the effect is nearly instantaneous. M. 
Arago had stated that M. Daguerre had obtained 
some indications of color, Mr. Talbot thereu]ion 
rcf(;rrcd to his paper to the Royal Society, read last 
January, wherein he had stated the same thing, 
which M. Arago had omitted to mention. Since 
then, more considerable effects of color have been 
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noticed. In copying a colored print the colon ^ 
visible on the photograph, especially the red, which 
is very distinct. Some descriptions of photogenic 
paper show this more than others ; but no means 
have yet been found of fixing those colors, and 
sunshine reduces them all to an uniformity of mere 
light and shlade. Sir John Herschel has formed 
images of the solar spectrum, in which the change 
of color is seen from end to end of the spectrum, 
but most clearly at the red end. Mr. Talbot then 
mentioned a kind of photogenic pictures which 
afford a very capricious phenomenon. The objects 
are represented of a reddish color on a white ground, 
and the process leaving the pictures in such a state 
that they are neither fixedf nor yet the contr|iry, 
but in an intermediate state ; that is to say, that 
when they^are exposed to sunshine they neither re- 
main unchanged, (as fixed pictures would do,) nor 
are they destroyed, (as unfixed pictures would be ;) 
but this singularity occurs, that the white ground 
remains unaltered, while the ^olor of the object 
delineated on its changes from reddish to black 
with great rapidity, after which no further change 
occurs. These facts (he thought) serve tb illustrate 
the fertility of the subject, and show the great 
extent of yet unoccupied ground in this new branch 
of science. 

An animated conversation ensued. The President 
asked several questions of Mr. Talbot, tending to 
remove difficulties ; but the questions and replies 
succeeded each other with such rapidity, that we 
could scarcely catch their import.— Professor Forbes 
observed, that this communication involved subjects 
in which he felt deep interest, and asked Mr. Talbot 
whether he thought it would be possible to form 
extensive surfaces similar to that described, which 
turned yellow by heat, and whether its sensibility 
would exceed that of the ordinary chemical sym- • 
pathetic inks. — Mr. Talbot did not know whether it 
would be possible to form extensive surfaces, but 
its sensibility to heat and cold was very great, and 
it had an advantage over any of the sympathetic 
inks with which he was acquainted. — Prof. Forbes 
then inquired, whether the rings and fringes de- 
scribed by Mr. Talbot as surrounding tbs particle 
of iodine, were those of Newton, or not rather those 
of Nobili, — Newton’s reversed ; and he also wished 
to know whether he had rightly apprehended the 
order in which Mr. Talbot had stated them to 
change color — was the olive-green developed on the 
inside, and the blue on the outside of the rings and 
fringes, or was it the reverse order } — Mr. Talbot 
replied, that the rings were, as Prof. Forbes said, 
those of Nobili, and not properly Newton’s, he had 
used the phrase in the loose sense ; the olive-green 
also was on the outside, and the blue on the inside. 
Mr. Talbot then gave some remarkable instances of 
the extreme sensibility of the paper he was able to 
produce, and said, that as the actual process of 
Daguerre had only been made public within the last 
few days, he had not been able to learn whether 
this sensibility could be surpassed. Some of the 
specimens exhibited in the Model Boom had been 
completed in one minute, and some of them finished 
in five. It was very remarkable, that time seemed 
to injure some, and some kinds of the paper 
recovered their whiteness again after having been 
blackened by exposure to light.-^Prof. Forbes, who 
had, within the last fortnight, witnessed the exhibi- 
tion of Daguerre’s ^method, gave some interesting 


details, particularly as to the rapidity jsnd fidelity 
with which views upon the Seine had been copied ; 
and concluded by saying, that he believed that artist 
prided himself nearly as much on the improvements 
he had made in the construction of the camera 
obscura, as on his skill in making thi&, photogenic 
drawings, although these improvements bad not as 
yet been made public. 

SEALS. 

Glass, — Nothing is so easy to make as these really 
useful and durable articles. First, procure a mould 
made of plaster of Paris, the exact counterpart of 
the seal wished for, and this may be made by 
pouring a mixture of plaster of Paris and water, of 
the consistence of cJcam, upon affy engraved seal, 
previously sligjitly oiled : when set, remove the cast 
and let it thoroughly dry, when it will be fit for use s 
then place in the centre of a clear fire a bit of flint 
glass, holding it with a pair of iron pincers, being 
careful to hold it so as not to touch any of the black 
coals. When of a red, or still better of a white 
heat, take it from the fire, lay it upon tlie mould, 
and press upon the back of it so as to force it into 
all th^ depressions, and thus the seal is made. To 
finish it, it only requires to be ground round the 
edge into shape. If it be desired to imitate a 
sealing wax impression, it is necessary to oil it, 
*pour common wax upon it, and take the plaster 
cast from this. The makers of glass, or as they 
are called, composition seals, usually melt the glass 
in a crucible, taking out a sufficient quantity with 
an iron rod. Their moulds also have usually a 
ridge, or frame, of plaster around them to ensure 
the proper shape at once, without after grinding. 

Bread, — Oil the impression which is to serve as 
a pattern very slightly with a camel-hair pencil 
dipped in sweet oil, or with a little piece of oiled 
wadding. Take a little new bread and knead it 
well in the hands, until it becomes a perfect pas'.e, 
free from lumps and crumbs ; color it with a little 
water color paint, but use no more than just enough 
to give the tint required. Then press a little of the 
bread well into the impression. Shape the top and 
remove it immediately ; let it dry gradually. Some- 
times gum water is mixed with the bread, but it 
generally causes the seals to crack in drying. 

Gum, — These are made by merely pouring a littie 
strong gum water over the impression, after being 
oiled slightly, and keep adding more as it dries. 
When about the consistence of Indian rubber it can 
be taken off with an open pen-knife, and a sort of 
handle added of bread, prepared as for bread seals. 


MISCELLANIES. 

To make Artificial Black Lead Pencils, — Melt 
together fine Cumberland black-lead in powder and 
shell lac. This compound is to be repeatedly pow- 
dered and re-melted until of uniform composition ; 
it is then sawn into slips, and mounted as usual. 
Pencils thus made are uniform, and of great strength, 
and there is no waste of materials. 

To get Oil out q/* Boards.— Mix together fuller’s 
earth and soap lees, and rub it into the boards. Let 
it dry and then scour it off with some strong soft 
soap and sand, or use lees to scour it with. It 
should be put on hot, which may be easily done, bv 
heating the lees. 




In the manufacture of various gases, for the pur- 
poses of chemical experiment, it is evidently ne- 
cessary to have some instrument, or apparatus, for 
storing up the gas as it is procured, which apparatus 
varies, not merely on account of the quantity 
required, but also as to the nature of the gas itself, 
whether it be capable of combining with water or 
not, and other ciroumstanoes not here necessary to 
allude to. ' The simplest form of a gas-holder is a 
common bladder, with a stop-cock fastened to the 
orifice of it. When used, it is merely to be atteohed 
to the bottle, retort, or other vessel, in which the 
gas is being liberated. This is a cheap, and, in 
some cases, a sufficiently perfect instrument, but 
only for such gases as may not be wanted very 
pure, as is the case in ordinary experiments with 
oxygen, hydrogen, and carbonic acid. Also a blad- 


der is often a convenient temporary gasometer, as 
when a gas has been purified by other means, a 
bladder may then be filled — ^thus nitrous oxyde gas, 
or die laughing gas, may conveniently be ad- 
ministered from a bladder — though to purify it, it 
must previously have been kept some hoars Over 
the surface of water. Those gases, which are 
absorbable by water, should, for chemieal purposes, 
be received in jars over mercury, but it is not every 
chemist who has, or can afford to have, a mercurial 
trough. A bladder then is his only resource— thus 
chlorine, sulphuretted hydrogen, muriatic acid gas, 
See. Sec., may be easily colle^d and kept for use, 
though the chemical operator will not expect the 
gases to be wholly pure, when made in such an 
off-hand manner, though he will scarcely fail in his 
experiments respecting any of them from this cause* 



186 


MAGAZINE OF SCIENCE. 


But bladders are perishable, limited in capacity, 
and possess no adaptation to separate those impu- 
rities which are taken up by water, with or without 
various necessary materials added to it. These 
inconveniences have given rise to the invention of 
gasometers and gas-holders. The most useful one 
of each kind is the paramount object of the 
present observations, and the wood-cuts which 
precede them. 

Fig. 1 represents the Gasometer, It may be 
made of japanned iron or copper. It consists of 
an outer circular vessel, to the sides of which are 
fastened two tubes, running upright, and about 
double the height of the vessel below. Across the 
top of these tubes is fixed a similar one, which has 
a hole in the centre, and is furnished with two small 
pullies near this hole, one on each end of it ; and 
also two similar pullies exactly at the corners. 
These are wholly hid from observation by the tube 
when the machine is finished, but the internal 
arrangement of these, on one sidS, may be seen in 
the cut. A little smaller than the vessel already 
alluded to is another, made so as to pitas very 
easily up and down in it. To the centre of this 
second vessel on the top is fixed a square rod of 
wood, graduated to show the quantity of gas within- 
side the gasometer from time to time. This rod 
passes through the cross bar at top. Near where 
the graduated tube is fixed are two rings or siiaples 
having each a string to it, which passes over the 
two pullies of its own side, and supports a weight 
at the other end — thus it will be seen that the side 
tubes contain two weights, which should be such as 
exactly to counterbalance the vessel to which they 
are suspended. A stop cock may be fastened, as 
represented, to let out the gas, when wanted for use, 
into jars, bladders, or other apparatus. This cock 
also will admit the gas into the receiver from the 
apparatus where it is being liberated. To use tlie 
gasometer, first let the receiver, or inner vessel, 
fall to the bottom of the pail, or outer vessel, and 
fill the latter with water, then open the cock, and 
fasten it to the tube which conveys the gas from 
the retort. The gas rises, and gradually fiUs and 
lifts up the cylinder, and, when sufficiently filled, 
the cock by which it entered must be closed. The 
gas may afterwards be drawn off as wanted. 

The Gas-Holder, which was the invention of 
Mr. Pepys, is represented in Fig. 2, It consists of 
a body, or reservoir, closed at top and bottom, 
which may hold from two to eight gallons. Above 
this, and supported by four legs, is a cistern, open 
at the top, and connected with the body by two 
cocks. The larger of which, (the c.cntre one,) has 
a pipe running down to very near the bottom, so 
that when the gas-holder is but partly filled with 
gas, none can possibly escape by this cock. The 
other cock, which is between the cistern and body, 
merely connects the two vessels, and if left open 
the gas would rapidly escape through it. Another 
cock is attached near the top, on the side of the 
body, to draw off the gas when wanted for use, 
and near the bottom is a short thick tube, to which 
is accurately fitted a screw. To use the gas-holder, 
tighten the screw on the end of the short tube at 
bottom, then open all three cocks at top, and fill 
the whole with water, by pouring a requisite quan- 
tity into the cistern. Now close all three of the 
upper cocks, and opcsi the screw at the bottom, 
llie water within will not How out, although this 
hole is open. Into this hole the beak of the retort 
is to be fixed, as the gas rises from it the water 


will pour out below. The quantity which may be 
contained in the gas-holder from time to time Is 
indicated by a graduated glass tube, which runs on 
the outside from the top to the bottom of it. When 
the gas-holder is full, screw on again the end of 
the tube at bottom. When the gas is wHnted for 
use it may either be drawn off by the cock on the 
side, or Uie small one at the top, being careful to 
open before either of them the larger cock in the 
middle, and keep the cistern filled with water, as 
this is wanted to occupy the receiver when the gas 
is drawn from it. 


ON RAIN AND THE RAINBOW. 

Navigators occasionally speak of rains which 
fall on their vessels while traversing the equinoctial 
regions, in terms which would lead us to suppose 
that it rains much more abundantly at sea than on 
land. But the truth still remains in the domain o. 
mere conjecture ; so seldom has the trouble been 
taken to procure exact measurements. These mea- 
surements, howevet, are by no means difficult. 
Captain jSickey, for example, made many during 
his unfortunate expedition to the river Zaire, or 
Congo. ^ 

Navigators would add greatly to the interest of 
these observations, if tliey would observe at the 
same time the temperature of the rain, and the 
height from which it falls. 

In order to obtain the temperature of rain with 
some degree of accuracy, it is necessary that the 
mass of the water should lx' considerable, relatively 
to the size of the vessel which contains it. A metal 
udometer will not answer for this purpose. It 
would be infinitely preferable to take a large funnel 
of some light stuff, very close in its texture, and to 
receive the water which runs from the bottom in a 
gla<«s, whose sides are thin, and which contains a 
small thermometer. The elevation of the clouds in * 
which the rain is formed cannot be determined 
but during the time of a storm ; then, the number 
of second^ which elapse between the appearance oc 
the flash, and the arrival of the sound, multiplied 
by 1142 — the velocity witli which sound is propa- 
gated — gives the length of the hypothenuse of a 
right-angled triangle, whose vertical side is precisely 
the height required. Tliis height may be calculated, 
if, by means of a reflecting instrument, we obtain 
the angle formed with the horizon by a line, which, 
passing from the eye of the observer, terminates in 
that quarter of the cloud where the lightning first 
showed itself. 

Let us suppose, for an instant, that there falls on 
the vessel rain whose temperature is below that 
which the clouds should possess, according to their 
height, and the known rate of the decrease of atmos- 
pheric "heat ; every one will understand the conse- 
quences which such a result would produce in 
meteorology. 

Let us suppose, on the other hand, that during a 
day of hail, (for it hails in the open sea,) the same 
system of observations had proved tliat hail-stones 
were formed in a region where the atmospheric 
temperature was higher than that at which water 
congeals, — science would thus be furnished with a 
valuable result, which every future theory of hail 
must necessarily account for. 

There are some extraordinary phenomena, con- 
cerning which science possesses but few obser- 
vations ; and for the reason, that those who have 
had the dpportunity of witnessing them avoid 
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p describing them, from an apprehension that they 
f might be regarded as undisceming visionaries. In 
[ the number of these phenomena we may rank 
certain rains of the equinoctial regions. 

Sometimes it rains between the tropics when the 
atmosphere is perfectly clear, and the sicy of the 
most beautiful azure. The drops are not very nu- 
iq^rous, but they are larger than the greatest rain- 
drops in our climates. The fact is certain; we 
have the evidence of M. von Humboldt that he has 
observed the occurrence in the interior of continents, 
and Captain Beechey states that he has witnessed 
it in the open sea. With regard to the circum- 
stances on which such a singular precipitation of 
water depends Ve are entirely ignorant. In Europe 
we sometimes see during the day, in cold and per- 
fectly clear weather, small crystals of ice falling 
slowly from the air, their size increasing with every 
particle of humidity they congeal in their passage. 
Docs not this ap))roximation put us in the way of 
obtaining the desired explanation ? Have not the 
large rain-drops been at first, in the higher regions 
of the atmosphere, small particles of ice excessively 
cold ; then have they not become, as they descended, 
large ice flakes by means of accumulation ; and 
when lower still, have they not melted into drops of 
water. It will be readily understood that the only 
object with which these conjectures are brou^t 
forward in this place is, to show in what point of 
view the phenomenon may be studied, and to 
stimulate our young travellers, in particular, to 
obser\'e carefully if, during these singular rains, the 
region of the sky from which they fall presents any 
traces of halo. If such traces are perceived, how- 
ever slight they may be, the existence of crystals 
of ice in the higher regions of the air would be 
demonstrated. 

The explanation of the rainbow may be regarded 
•as one of Descartes's most beautiful discoveries; 
but, still, even after the developments which New- 
ton has furnished, it is yet incomplete. When we 
look attentively at this magnificent phenomenon, 
we perceive under the red of the interior arch 
several series of green and purple, forming narrow 
contiguous arches, well defined, and perfectly con- 
centric to the principal arch. Of these supplement 
tary arcs (for that is the name given to them,) the 
theory of Descartes and Newton takes no notice, 
and indeed it cannot even be applied to them. 

The supplementary arcs appear to be an effect of 
luminous interference. These interferences cannot 
be produced but by drops of water of a certain 
smallness. It is necessary also, for otherwise the 
phenomenon would have no brilliancy, that, besides 
this condition of magnitude, the drops, or at least 
the greater part of them, should be almost mathe- 
matically equal in their dimensions. If, therefore, 
the rainbows of equinoctial regions are never at- 
tended with supplementary arcs, it would be a 
proof that the drops of water which there issue 
from the clouds are of larger size, and more unequal 
dimensions, than in our climates. In our ignorance 
of the causes of rain, this fact would by no means 
be void of interest. 

When the sun is low, the upper portion of the 
rainbow is, on the contrary, very much elevated. 
It is towards tliis culminating region that the sup- 
plementary arcs show themselves in greatest splen- 
dour. Descending from this, their colors become 
rapidly fainter. In the lower regions, near the 
horizon, and even considerably above it, no traces 
of them are ever seen, at least in Europe. 


It follows, therefore, that rain-drops, during 
their vertical descent, lose the property which they 
at first possess ; that they have no longer the con- 
ditions necessary for efficient interference, and that 
they increase in size. 

Is it not curious, it may be asked in passing, to 
find in an optical phenomenon, in a peculiarity of 
the rainbow, a proof that in Europe the quantity of 
rain must be so much the less the higher we place 
the vessel in which it is to be received } In the 
Observatory, at Paris, there are two vessels in which 
rain-water is collected; one of them is on the 
terrace, the other in the court, 92 English feet 
lower than the first. In the course of a year the 
reservoir in the court received eight-hundredths 
more water than that placed on the terrace. 

The increase in the size of the drops, it can 
scarcely be doubted, is owing to a precipitation of 
humidity on their surface ; this will be in propor- 
tion to the atmospheric strata through which they 
pass in their descent from the cold region of their 
origin ; /md which strata are warmer and warmer, 
as they approach the earth. It is then almost cer- 
tain that, if supplementary rainbows are formed in 
equinoctial regions, as in Europe, they never reach 
the horizon ; but a comparison of the angle of the 
height at which they cease to be seen with the angle 
of disappearance noticed in our climates, seems to 
offer a means of obtaining some meteorological 
results, which can be obtained by no other method 
at present known. — m. arago. 


PAPER CASTS OF SCULPTURE. 

My servants made me casts in paper of the 
sculpture of these two rooms, that is, one of 
all the sculpture in the three large plates which 
I now publish. This method of obtaining fac- 
similes of sculpture in basso-relievo is very suc- 
cessful, and so easy, that I had no difficulty in 
teaclung it to my Arabs. I found stiff, unsized, 
common white paper, to be best adapted for the 
purpose. It should be well damped ; and, when 
applidh to sculpture still retaining its color, not to 
injure the latter, care should be taken that the 
side of the paper placed on the figures be dry — 
that it be not the side which has been sponged. 
The paper, when applied to the sculpture, should 
be evenly patted with a napkin folded rathei 
stiffly ; and, if any part of the figures or hierogly- 
phics be in intaglio or elaborately worked, it is 
better to press the paper over that part with the 
finger. Five minutes is quite sufficient time to 
make a cost of this description ; when taken off 
the wall, it should be laid on the ground or sand 
to dry. I possess many hundred casts, which my 
Arabs made for me at Thebes and in the Oasis. 
Indeed, I very rarely made any drawings of sculp- 
ture without having a cast of the same; and as 
the latter are now quite as fresh as on the day 
they were taken, the engraver having not only my 
drawing, but also these indubitable fac-similes, is 
enabled to moke my plates exactly like, and quite 
equal to the original. — Hoskins's Visit to the Oasis, 


ARGAND; BEALE; BUDE, or GURNEY; 
AND OXY-HYDROGEN, DRUMMOND, 
OR KONIOPHOSTIC LIGHTS. 

So much of the coinfort of mankind is derived 
from artificial light, that he may truly be co.i- 
sidered a benefactor to his species who makes any 
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unprovemeat in its production, or application. 
So evident is this, that one would have supposed 
that mankind, at a very early period of civilisa- 
tion, would have made such discoveries as to 
have raised this department of science to a respec- 
table, if not a prominent, situation among human 
arts. Upon examination we shall discover that 
nothing but the smoky and feeble light of the flam- 
beaux, and common oil lamps, was known until 
a very recent period in the history of science. 
Dr, Black and Count Romford turned the atten- 
tion of philosophers to the subject, by proving 
how much more economically the same materials 
might be employed. To show most clearly t^p 
progress made of late years, and the cause of each 
particular imorovement, it will be necessary to 
consider, briefly, the nature of flame, and the 
effect of currents of atmospheric air, and various 
gases, upon burning materials. 

Artificuil light varies in int|nsity from two 
causes : first, the nature of the combustible ; and, 
secondly, the more or less perfect character of the 
support of combustion, with which it musf always 
when burning be in contact. Of the latter cha- 
racter are most of the different lights which, of 
late years, have chiefly been submitted to public 
regard. 

The suostances which have been most ap^jlied 
to, for the production of flame, are various animal 
or vegetable oils, and tallows — pitch, and other 
resinous matters — spirits of wine — naphtha — coals 
— tar, Stc, These, when submitted to^a certain 
degree of heat, ore decomposed, and carburetted 
nydrogen gas formed~<-this, being inflammable, 
bums, and gives light, whenever it is in such cir- 
cumstances as to be in contact with atmospheric 
air, or else oxygen, the former indeed only because 
it contains oxygen, as is proved easily by direct 
experiment. 

Ex, — Hold m the very centre of a large solid 
flame a line glass tube — if this be held slanting 
upwards, a gas will rise through the tube, and may 
be lighted at the other end, showing that the flame 
of a common candle is hollow, and only ajf^ears 
luminous at the extreme outside of the flame, or 
when it is in contact with the air. 

See also the effect of blowing the fire with the 
common bellows, how soon the application of a 
fresh supply of air revives the flame, and how 
terrific is often the effect when a sudden gust of 
wind meets with a burnmg house, when from a 
smouldering heap it becomes a glowing conflagra- 
tion. To prove that it is oxygen which occasions 
this, we have only to consider the constituents of 
the air — one-fifth of it is oxygen, a powerful sup- 
porter of combustion — the other four-fifths nitro- 
gen, which direct experiment proves to us to be 
not only incapable in the smallest degree of sup- 
porting flame, but which instantly extinguishes 
the most vivid and brilliant light, if it has not 
oxygen within itself to support its continuance. 

Ex. — Hold a short lighted taper Within a glass 
jar filled with common air— 'when the air in the 
jar is consumed, the taper will be extinguished. 
Mark the length of time of the burning, then 
immerse the same taper, again lighted, into a jar 
of oxygen gas ; it will now bum with a far more 
vivid light than before, and five times as long, for 
tills jar Contains five tiides as ,much oxygen as the 
other. 

Arguing from the above, and similar experi- 
ments, and applying the principle they involve. 


the Argand Lamp was Urst devised. This has a 
hollow wick, as we see in the common table 
lamps, where the wick fits on to a cylinder, moved 
up and down in a socket. The flame, therefore, 
is circular, and is in contact with a curre|it of air, 
which rushes against it under the edge of the 
glass outside, and also from the cup below, into 
the central hollow space. The effect of which is, 
that a far greater quantity of light is given out l)y 
the same materials. As a proof that it is the greater 
contact of the air which occasions this, we have 
only to put a cork in the central hole of ^the wick, 
or what is the same thing, suffer the lower cup to 
be entirely filled with the oil which may leak out, 
when the current of air being iiftercepted the 
flame will be red, smoky, and of little illuminating 
power. * 

Following up the same train of thought, 
Mr. Beale argued that increasing the strength of 
this stream of air, would proportionably incraase 
the intensity of the combustion, in the same man- 
ner as in the blast furnace : and putting into prac- 
tice the idea, with some of that ingenuity and 
genius which his valuable steam-engine discoveries 
have shown him so fully to possess, the Bea/e 
Light was produced. This consists of a wick, 
which is supplied as in the other instances with 
oil,** &c., and a current of air is forced up the 
centre of it, by a pair of bellows placed beneath, 
and which must be worked with the foot, or some 
mechanical contrivance. Thus the Beale Light 
is attended with a great disadvantage when wanted 
for private use, but for manufactories, where a 
lathe band con pass to some part of the machineiy, 
it is valuable, and that for two reasons, — as the 
light given out is intense, and the very coarsest 
materials may be employed to feed the flame. 
The thickest and worst oils, and the refuse of the 
tar works, will answer the purpose. 

Tlic Bude, or Gumey Light, — The names of 
which are derived from the inventor, and his place 
of residence, is an improvement upon the above- 
Mr. Gurney admitting ihto the centre of the wick 
a fine stream of pure oxygen gas, instead of the 
blast of common air, as in the last instance. As 
might have been expected the flame is very greatly 
increased in vividness, so much so indeed that the 
undefended eye can scarcely bear the brilliancy 
of the emission; and instead of a large wick 
being requisite, and, of course, a proportionate 
expenditure of oil. Mr. Gurny can diminish the 
size of the flame to almost any extent. A flame 
of only five-eighths of an inch in diameter was found 
to afford a light ciiual to that of thirty wax candles, 
and it would appear from long-continued and 
careful experiments, conducted by Professor 
Faraday, that, while the cost of these candles, 
for a certain time, is la. 8d., that of the Bude 
Light would be 10. jd. only. It appears that no 
danger is likely to arise from the employment of 
this method of general illumination, that it is 
extremely easy to manage, and from its being a 
comparatively small light is capable of being 
employed even for optical instruments, while the 
lieat given out by the combustion is not equal, nor 
even nearly so, to the corresponding light from 
candles, or gas. It may be necessary to remark, 
that spirits of turpentine is the combustible. 

The Drummond, Lime, OxyAiydrogema, or Ab- 
niophoetic Light, is totally different in mode of 
action. Heye a stream of hydrogen unites with 
another of oxygen; fire is set to these united 
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■tr piimg — intengg inflamixifttion ensues— and this 
is thrown upon a small piece of lime, which be- 
comes immediately of such a white heatf as to 
throw vivid beams all around. These, collected 
in a focus l|y means of mirrors, are reflected to an 
immense distance. ^Hius, under the name of the 
Drummond Light, it is used in light-houses. It 
is ^led the Lime Light by chemists. The Oxy- 
hydrogen, when employed, as it often is in the 
most powerful microscopic instruments, and is 
identic^ with that lately known at the Surrey 
Zoological fjrardens as the Koniophostic Light. 

Upon consideration of the various lights which 
have been alluded to, a circumstance will imme- 
diately strike oAr attention, and it will apply with 
equal force to the light of burning naphtha, and 
to the vivid emission of light arising from the 
charcoal points when a stream of galvanism passes 
through them, that tlicy are mono-chromatic — that 
is, that all objects appear imperfect as to their 
colors. Thus, by the naphtha light for example, 
it would be impossible to match silks and other 
fabrics: and every one will have remarked the 
peculiar moonlight effect of the Bude Light vat the 
llurso Guards, and the Koniophostic in Surrey. 
Tt is because the rays of light, although so vivid, 
have not the prismatic colors united in the same 
manner as in the solar spectrum. Thus an insu- 
perable objection must at all times exist to the 
application of any of these lights for private use, 
though for the purposes of general illumination 
they may no doubt be made not merely available, 
but valuable. 

TEA. 

Tea is well known as the leaf of a hardy ever- 
green shrub, from three to six feet high, a little 
rtsembling the broad-leaved myrtle ; it is polyan- 
drous, and of the natural order Columntfercs ; its 
blossoms white, with yellow style and anthers, 
much like the common dog-rose; the branches 
are numerous and full of leaves, and the leaves 
are long, serrated, rather pointed, fleshy and 
smooth, like those of some species of camellia. 
It. will grow in our green-houses; and in warmer 
and more steady climates has been cultivated in 
the open air, esjiccially in South America and 
in Australia ; but fur all purposes of commerce 
the growth of good tea is coiiliiied to certain 
provinces of China. There are several denomi- 
nations of tea, but, without entering minutely 
into these, we may consider them under the gene- 
ral heads of black and green. According to some, 
these are two distinct species ; but to others, mere 
varieties of one species, like those of the vine, 
climate, soil, aspect, time of gathering, and method 
of drying and managing the crop, being tlie cause . 
of the difference. In fact, chemically speaking, 
black and green tea closely approximate; the 
black coiitaitung, perhaps, more extractive and 
less tan than the green; fine green is also dis- 
tinguished by its refreshing and agreeable odour or 
perfume, evolved when acted on by hot water. 

The proximate principles which tlie chemist 
finds in tea are, tannin, extract, resin, essential 
oil or aroma, and lignin or woody fibre : but the 
extract includes a peculiar bitter principle, proba- i 
Uy belonging to that extraordinary class of vege- 
taole products which have been termed alkaloids, 
and of which morphia from opium, and qvjnia from 
yellow Peruvian bark, furnish such interesting > 


Such a tabstance has not, perhaps, 
been hitherto satisfactorily ascertained to be the 
stimulating and exhilarating principle of tea, 
though many circumstances tend to show its pre- 
sence, and among them, the white precipitate, 
which a strong infiision of tea yields, nrith tincture 
of galls, or gallic acid. The substance described 
by Oudry under the name of thein is probably 
this principle. 

It is not improbable, that much of the difference 
between black and green tea may arise from the" 
greater or less heat to which the leaves have been 
exposed during the manufacture (as it is called ) 
of , the tea, as carried on by the Chinese ; for the 
leaves are dried in rooms heated by charcoal fires : 
and in the process of making, that is, of rolling 
and twisting them up, they are submittM to a high 
temperature in shallow iron pans. Much, there- 
fore, of the flavor and quality, or, in other words, 
of the composition of tea, must necessarily depend 
upon the heat applied, and upon the numbOT of 
dryings; but the real extent and nature of such 
changes tan only be learned from a careful ana- 
lysis of the leaves before and after manufacture ; 
that is, in their fresh, and in their prepared state ; 
for the flavor and characters of the green leaf 
are very distinct from those of the dried and pre- 
pared l^a. 

It may not be irrevalent to add here a few re- 
marks on the varieties of tea with which we are 
most familiar. Of black teas, Bohea, or more 
projierly Voyee, is the name of a district ; Congou 
means care in making; Souchong is little and good; 
and Peko signifies white leqf. 

With us bohea is the name of the commonest 
black tea ; it is distinguished in the trade as Can- 
ton bohea, or worst ; and Fokien bohea, or best. 
Congou, of which there are several kinds, occu- 
pies a place between bohea on the one side, and 
souchong on the other ; but although this latter 
term is commonly applied, real souchong is a very 
scarce article, and Ihe tea usually sold under that 
name is a very fine kind of congou. The kind of 
tea conAituting the worst souchong and the best 
congou, is termed campoi. 

Souchong has a fine and delicate flavor, and 
generally has pale leaves mixed with it: when 
without pale leaves, and with a certain mixture of 
white shoots, or of flowers (of the olea fragrans) , 
it forms flowery peko. Ancoi (from the name of 
a province), is also a grade of this tea. Caper is 
fine congou or souchong, rolled up into small glo- 
bular forms ; and orange peko is a very choice, 
highly-flavored tea, sometimes perfumed, and 
distinguished by its small and wiry leaf. 

Mr. Reeves {Evidence before a Committee of 
the House of Commons) has given a very intelli- 
gible statement of the origin of these varieties. 
About the month of May, when the pickings be- 
gin, the tea-tree is in full leaf, and ready to throw 
out young shoots. The first white shoot, on the 
bud coming out, is covered with hairy filaments, 
and forms fine flowery peko. After a few days 
.nrther growth, the hair falls off, the leaf expands, 
and it becomes black-leaf peko. The fleshy and 
fine leaves of the young shoots form souchong ; the 
next best leaves make campoi; the next congotis 
and the refuse leaves, bohea. These are the dis- 
inctive terms under whiij^ the* teas are purchased 
rf the farmers by the manufacturer, by whom they 
arc afterwards variously mixed. 

The varieties of green tea ore, twankaii, and 
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several kinds of hyson; the former is a coarse 
article. Hyson includes the finer kinds of green 
tea. The term hyson-sJtin is applied to the least 
perfectly rolled, and, therefore, lightest leaves, 
^e finest hyson has a bright leaf, fresh flavor, 
and is well made or twisted. Imperial and pnn- 
powder are more rolled and globular, the latter 
being finest and smallest. There is also twanJcay- 
imperial and twankay-gunpowder. The s{fting8t 
that is, the smaller leaves, are called young twankay 
and young hyson. 

There is scarcdy any article the delicacy of the 
flavor of which is so easily impaired as tea | hence 
the necessity of great caution in packing ^d 
warehousing it. Even the paper in which it is 
wrapped must be scrupulously looked to. 

In our fiiarket, tea is judged of, in the first 
place, by its general appearance and character, 
and the color and state of the leaves, as being 
well or ill made ; and, secondly, by its touch and 
weight. All the best teas are heavy, and therefore 
the least bulky for equal weights. The smell of 
tea. is also an important guide, and infiftiions are 
made of each sample, by the flavor, color, and 
characters of which, the broker completes his 
judgment of this important article. 

The adulteration of tea has sometimes been 
carried on to*an enormous extent, and the ^details 
of the excise prosecutions, in reference to this 
nefarious traflic, have disclosed some curious in- 
formation. Sloe, ash, and elder leaves, are the 
usual sources resorted to ; and to a common and 
careless, or hasty observer, tlie imitations are not 
bad, especially when the leaves have been dili- 
gently rolled and twisted, and skilfully ^ dyed by 
logwood, or a salt of iron. In regard to green teat 
however, the matter is more serious, the color 
being given by a mixture of Dutch pink and 
verdigris, or carbonate of copper. These frauds 
are detected by infiising the leaves in warm water, 
so as to unroll them, when their forms may be 
examined, and compared with those of genuine 
tea ; by the color, taste, and other qualities of the 
infusion ; and by the blue color which they com- 
municate to liquid ammonia, in ^ those cases where 
the bloom is given by copper. 


RIPPLE MARKS. MACKEREL SKY. 

Thk small waves raised on the surface of the wa- 
ter by the passage of a slight breeze are called 
ripple ; and a series of marks, very similar in ap- 
pearance, which are sometimes seen at low water, 
on the flat part of a sea-beach formed of fine sand, 
are called ripple marks. Such marks occur in va- 
rious strata, and are regarded as evidence of their 
having been formed beneath the sea. Similar ap- 
pearance occur when a strong wind drives over the 
fiice of a sandy plain. 

It appears t^t two fluids of different specific 
gravity, the lighter )>assing over the surface of the 
former, always concur in the formation of ripple. 
It seems also, that the lines of ripple mark are at 
right angles to the direction of the current which 
forms them. 

If a fluid like wr pass over the surface of per- 
fectly quiescent water, in a plane absolutely parallel, 
it will have no effect ; but if it impinge on the sur- 
face of that water wkh the slightest inclination, it 
will raise a small wave, which will be propagated 
by undulations to great distances. If the direction 
of the wind is very nearly parallel to the surface of 


the water, this first wave, being raised above the 
general surface, will protect that part of the water 
immediately beyond it from the full effect of the 
wind, which will therefore again impinge upon the 
water at a little distance ; and, this concurring with 
the undulation, will tend to produce another small 
wave, and thus again, new waves will be produced. 
But the under surface of the air itself will also 
assume the form of waves ; and so, on the slightest 
deviation at any one point from absolute paral- 
lelism in the two fluids, their whole surfaces will 
become covered with ripples. 

If one of the fluids be water, and the* lower fluid 
be fine sand, partially supported in water, these 
marks do not Reappear when the cause ceases to 
act, as they do when formed by air on the surface 
of water. These are the marks we observe when 
the tide has receded from a flat sandy shore. 

If, after the formation of ripple marks at the 
bottom of a shallow sea, some adjacent river, or 
some current, deposit upon them the mud which 
it holds in suspension, then the former marks will 
be preserved, and new ripple marks may appear 
above them. Such is the origin of those marks we 
observe in various sand-stones, from the most re- 
cent down to tl^se of the coal measures. 

Dr. Fitton informs me, that he found the sand 
bills on the south of Staples (in France), consist- 
ing of ripple marks on a large scale. They are 
crescent-shaped hillocks, many of which arc more 
than a hundred feet high. The height is greatest 
in the middle of the crescents, declining towards 
the points ; and the slope on the inner side of the 
crescent, which is remote from the prevailing direc- 
tion of the winds, is much more rapid than that on 
which it strikes. 

Mr. Lyell has observed and described this mode 
of formation of ripple on the dunes of sand near 
Calais; remarking tliat in that case there is an 
actual lateral transfer — tlie grains of sand being 
carried by the wind up the less inclined slope of 
the ripple, and falling over the steep scarp. 1 have 
observed the same fact at Swansea. 

A similar explanation seems to present itself as 
the origin of that form of clouds familiarly known 
as a “ mackerel sky” — a wave-like appearance, 
which probably arises from the passage of a current 
of air above or below a thin stratum of clouds. Tlie 
air being of nearly the same specific gravity as that 
of the cloud it acts upon, would produce ripples of 
larger size than would otherwise occur. 

The surface of the sun presents to very good 
telescopes a certain mottled appearance, which is 
not exactly ripple, and which it is difficult to con- 
vey by description. It may, however, be suggested, 
that wherever such appearances occur, whether in 
planetary or in stellar bodies, or in the minuter pre- 
cincts of the dye-house and the engine boiler, they 
indicate the fitness of an enquiry whether there are 
not two currents of fluid or semi-fluid matter, one 
moving with a different velocity over the other, the 
direction of the motion being at right angles to the 
lines of waves. — babbage. 

CASTING MEDALLIONS, FIGURES, «mj., 
IN PLASTER AND SULPHUR. 

Thi art of casting in sulphur and plaster of Paris, 
may, by some persons, be considered as of too 
trivial a nature to be made the subject of distinct 
and lengthened explanation. This opinion only 
con arise from being ignorant of the numerous and 
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wdTf important applications of the art to the elud- 
mation of many branches of science and history, 
%8 well as its being indispensable in all the arts in 
^hich casting of anv description is necessary. 

have oureelvcs made of one or other of these 
3hiateriala, not merely a very large collection of the 
' ,|hTiest engraved gems, and cameos of antiquity, but 
.'thousands of the rarest coins, medallions, and 
moi^kish seals ; and casts of an infinite number of 
fossils, and other objects of natural history. These 
I are not nearly all the varieties of objects usually 
\ made of plaster or sulphur, as the former material 
I is especially adapted to form casts of architectural 
} remains — models of the most elaborate edifices — 

' busts — 8tatuary-*-and moulds for various uses. 

Casting in plaster and sulphur are converse ope- 
rations ; moulds in sulphur are used to cast in 
plaster, and morlds of the latter material for the 
casting of sulphur — therefore, in describing the 
one art, it is necessary at first to believe that the 
reader is acquainted with the otlier process. 

Castinff in Sulphur . — Suppose we have a number 
of the white plaster medallions, or casts of gems, 
such as are sold by the Italians, and desire ti^make 
moulds of them, from which other casts may be 
made afterwards, we must proceed ^as follows : — 
Prepare a few slips of stiff paper, such as writing 
paper, each about an inch broad, and long enough 
to go once or twice round the medallion. Soak the 
back of the medallion in a plate containing a little 
water, not enough, however, to come over the face 
of it, and here let it rest until in half-a-minutc, 
or so, you will perceive that the water will be 
absorbed, so as to just show itself on the face of the 
medallion, making it more shining. When this 
is the cjisc, take it out of the water directly, fold 
the sli]) of paper round it, and hold it between the 
thumb and finger of the left hand. While this is 
dging let there be melting on a slow fire some roll 
brimstone, in a pipkin, or patty pan, with a handle. 
As soon as ever a small quantity of the brimstone 
is melted, pour it carefully upon the face of the 
medallion, which you may turn about a little that 
the brimstone may flow over the whole face equally. 
Place it now upon the table, and pour more brim- 
stone in, until you consider it of sufficient thickness 
to be strong, and this will be about a quarter of an 
inch. When crystallized, which will be in a minute 
or two, the paper may be untwisted, and the me- 
dallion and its mould separated from each other. 
If the operation has been well conducted, the me- 
dallion will be uninjured, and the mould will be 
seen to possess all the sharpness of the original, 
and casts made from it will be exact counterparts of 
it. If a second mould be wanted, dip in water the 
back of the medallion as before, but more slightly, 
and proceed to cast again in the same manner. 

The above process is extremely easy, and yet it is 
possible that difficulties and imperfections will at- 
tend the first attempt at casting in sulphur. The fol- 
lowing hints, however, may assist in removing some 
of these, and we introduce them the more readily, 
because we have alwap held that the most valuable 
instruction is that which teaches the student of any 
art wherein he is wrong, if unsuccessful in his ope- 
rations, and how to remedy his mistakes upon 
future occasions ; and because this practical know- 
ledge is usually withheld, the processes described 
in Encyclopedias, &c., are mostly for this reason 
unsatisfactory — we had almost said useless. 

Supposing then that the mould is not sharps 
^t it does not show in full perfection thd delicate 
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lines and angles, it is because the medallion has 
been too wet ; in this case a second cast may often 
be taken without a fresh dipping in water. 

If the cast and mould cannot be separated easily, 
or, when separated, some parts of the medallion 
break off, it shows that it has not bee^ made wet 
enough. If this adhesion cannot be remedied, the 
whole is spoiled ; tliey may, however, be often 
separated by a little contrivance. While adhering 
together place them plaster doumwards upon the 
warm hob of a stove, or else hold the plaster part 
in warm water for a few seconds, in consequence of 
which a film of water will insinuate itself between 
the two surfaces, and tend to separate them. 

Ifi melting the sulphur much care is requisite, 
lest it should fire. If melting in a pipkin it may 
best be put out by covering it over with* a saucer, 
or similar article ; throwing water upon it would 
most likely scatter the burning mineral, and burst 
the vessel which contains it, or if not, it would be 
rendered totally unfit for casting. It must not be 
put to melt upon a fierce fire, for sulphur becomes, 
when too much heated, quite thick, and even brown 
— when melted at a more moderate heat, its color 
will soon change from its natural bright yellow to 
one more or less of fawn color and brown. This 
alteration of color is of no consequence in making 
moulds, nor yet, with one exception, in casting 
other Ejects in sulphur, but the thickness it 
acquires renders it unfit for the purpose w'anted, 
until being set aside on the hob to cool for a few 
minutes, it will return again to almost the liquidity 
of water, when it is best adapted for the purpose. 
It is usual, when a number of moulds or medals 
are to be made at the same time, to melt gently a 
quantity of brimstone, and continue to use it until 
it congeals, for the colder it is, provided it will flow 
at all, the more perfect the moulds will be. Many 
persons will not take the trouble to hold each par- 
ticular subject in the hand, but content themselves 
by soaking them adequately, wrapping them round 
with the, strip of paper, fastening this with a wafer, 
putting it thus on a table, and pouring sulphur at 
once ujK)n it — and thus some hundreds may be 
made in an hour. 

Suppose it be requisite at any time to take a 
mould of a large square medallion, it must be sur- 
rounded not merely with paper, but four pieces of 
wood, that the brimstone may not escape ; also, it 
is not advisable to hold it in the hand, because of 
the danger of being scalded. If a sulphur mould 
be wanted of a me^lic, or other surface, not porous, 
it must be oiled previous to pouring the melted 
sulphur upon it, which will £irevent the surfaces 
adhering together. 

To cast sulphur upon sulphur is extremely 
difficult, and it may be said that to obtain a reverse 
of a sulphur mould, which has been made some 
time, is next to imjiossible, our only resource being 
to oil or grease well the original, pouring the fresh 
sulphur upon it, when so cold as to be near the 
point of congelation, and even with these precau- 
tions they often adhere together too strongly to be 
separated afterwards. But when a sulphur mould 
has been fresh made, and before the sulphur has 
arrived at the permanent color which it will assume, 
the same method of oiling, &c., being pursued, 
success will much more frequently attend the ope- 
ration. The following meftiod may be safely 
applied to at all times, imt merely to reverse sul- 
phur casts, but those in plaster also: — Procure 
some pipe clay, as clear as possible from sand, and 
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knead it up with the hand until, by putting a small 
ball of it upon the table, and pressing a halfpenny 
upon it, a good clear impression will be left in the 
clay after the halfpenny is removed. It being in 
this state, press in the same manner the sulphur 
cast, and tl)e reverse of it will be seen upon the 
clay. Pouring melted sulphur upon this, you 
would, of course, have a mould like that used to 
produce it ; but if, instead of sulphur, plaster of 
Paris be poured into it, it will make a plaster of 
Paris medallion exactly the contrary to that used 
before ; and, casting from this, as in the first in- 
stance, it will be evident that a reveres sulphur 
mould will also be produced. 

It will be no less evident that the clay may be 
used to reverse plaster medallions also, for it is 
only to press upon the clay the chosen cast in 
plaster, it will make a mould of clay, and sulphur 
being poured upon it, that which was at first the 
one material will be now equally perfect in the 
other. ** 

('Continued on page 213. J 

MISCELLANIES. 

Artificial /oorp.-^Certain parties in this town 
have just obtained a patent for the making a sub- 
stance so nearly resembling ivory, and so applicable 
to all the purposes of that valuable material, that it 
is almost impossible to detect the difference. We 
have not ourselves seen the mock ivory, but we are 
told tlpit in one instance a working cutler had a 
quantity of scales given out to him consisting partly 
of the fictitious compound, and partly of ivory, and 
that he used them in hafting his knives, and re- 
turned his work without discovering the difference. 
We understand that an imitation tortoiseshell is pre- 
pared and in use, which. Tor some purposes, is little 
inferior to some varieties of the real article. It 
may be expected, therefore, that the quadruped and 
the reptile for which our artists have hitherto been 
indebted for the | recious substances above named, 
will henceforth be ** left alone in their glory, ’’ — 
Sheffield Paper, ^ 

New Mode qf Marking Linen , — A German 
chemist, Mr. Hoenle, has invented a new plan for 
marking linen without ink. This is effected by 
simply covering the linen with a fine coating of 
pounded white ntgar. The stamp of iron very 
much heated, is impressed on this material. Two 
seconds suffice for the operation. The linen re- 
mains slightly scorched, but the mark is indelible. 
Query ? 

Engravings on Marble , — A discovery, of some 
importance to the statuary, has recently been made 
by Mr. C. Page, of Pimhco, by means of which, 
engraving on marble is greatly improved. While 
cutting letters in marble, in the ordinary method, 
the edges chip off, and the defects are covered by 
painting them over ; but Mr. Page obviates this 
difficulty, by covering the surface of the polished 
marble with a coat of cement before the chisel is 
used, cement effectually prevents the marble 
from chipping ; and when the coating is removed, 
the letters remain as perfect as if cut in copper. 

Gew Cutters Paste is prepared thus : — An ounce 
of virgin wax, melted slowly in a copper vessel, and 
a drachm of sugar candy pounded well, half an ounce 
of burnt soot, dhd two or three drops of turpentine. 


The wax is warmed if a cost is to be taken, and 
the stone, having been a littlie moistened, is ^iressed 
on it. 

Soap Suds a Specific for Nourishing Flowers , — 
A fair correspondent writes to us from Newton 
Stewart in the foUowing terms Recently I hap- 
pened to gather a beautiful pansey, and when tired 
of admiring it, tossed the toy aside, which, partly 
by accident, fell into a tub full of soap suds. The 
said pansey had neither joint nor root, and you may 
judge of my surprise when, at the end of a day or 
two, 1 found it growing. From this time forward 
I watched it narrowly, and now find it, after a lapse 
of a fortnight, a goodly plant with several buds on 
it. Thinking water might produce^.the same effect, 

1 placed a newly-cropped pansey in an element 
which, pure in itself, is the me^um of purity in 
everything else; but it withered and died on so 
spare a diet. By the way of confirming the first 
experiment, I have since placed a slip of a rose tree 
and a pink, in suds, and both are fiourlshing in 
great vigour in my dressing room. Should this . ; 
accidental discovery prove useful to florists, it will ' 
afford sincere pleasure to your correspondent." — 
Dumfries Paper, 

Grand Undertaking, — An Italian engineer cf 
the name of Volta, has had the boldness to pro- 
pose a tunnel through the enormous Alps of " The 
Splugen," — one of the boldest rocky barriers in 
the Alpine range. The present difficult, though 
important passage, is to give way to a railway, on 
a gigantic scale indeed; — of which the Lake o. 
Zurich will form one terminus ; the other to be 
met by the railway from Como to Milan. The 
granite rock is expected to yield easily to the opera- 
tion of the engineer. The materiel will be useful j 
in the construction of the- proposed work. This 
brilliant and daring project appears not unlikely to 
be carried into effect, two Cantons having joined in 
the enterprise. 

To Clean Paper Hangings, — Cut into eight halt 
quarters a stale quartern loaf : with one of these 
pieces, after having blown off all the dust from the I 
paper to be cleaned by means of a good pair ot ' 
bellows, begin at the top of the room, holding the 
crust in the hand, and wiping lightly downward 
with the crumb, about half a yard at each stroke, 
till the upper part of the hangings si completely 
cleaned all round ; then go again round with the 
like sweeping stroke downward, always commencing 
each successive course a little higher than the upper 
stroke had extended till the bottom be finished. 
This operation, if carefully performed, will fre- J 
quently make very old paper look almost equal to | 
new. Great caution must be used not by any means I 
to rub the paper hard, nor to attempt cleaning it | 
the cross or horizontal way. The dirty part of the 
bread too must be each time cut away, and the 
pieces renewed as soon as at all necessary. 

To Preserve Young Shoots from Slugs and Ear^ 
wigs, — Earwigs and slugs are fond of the points ot 
the young shoots of carnations and pinks, and are 
very troublesome in places where they abound ; to 
prevent them they are sometimes insulated in water, 
being set in cisterns or pans. If a pencil dipped in 
oil, was drawn round the bottom of the pots once 
in two days, neither of these insects, nor ants, 
would attempt them. Few insects can endure 
oil, and the smallest quantity of it stops their 
progress. 
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PERI^TUAL MOTION. 

Ip by perpetual motion be understood a power which 
moves, and which will move to the end of tiuie, 
without regard to the wear and pcrisliable nature of 
materials, it in vain to expect such can be made 
by human means and human intelligence, however 
much we may ho])c for future discovi ries in scieime 
to aid us. In the works of God alone wc must look 
for such perfection, and continuity of motion. The 
planets roll — the ocean tosses —and eternal changes 
ofcur in the material world. The Great Architt;ct 
of all made not only the rnaehinrs themselves, but 
tile law's which govern and move them. We can only 
abide by those law's already in aeti.)n, aid must 
therefore construct our inaclimes according to these 
previou.sly -arranged impulses ; and uiilortunatcly for 
the visionary schemer of the perpetual motion these 
laws are too stubborn for liim to modify, much less 
destroy. Even supposing he should content him- 
self with an apparatus, which would move only while 
its materials held together — the resistance of the air 
— the friction of the various parts — their vis inertise, 
and the general laws of gravitation — arc impediments 
never to be overcome ; and although all h<ive failed, 
yet much ingenuity has been exerted, and talent 
called into exercise, by the many attempts which 
have been made to surmount them. » 

Mechanics, particularly the known properties of 
the lever, have given rise to innumerable schemes. 
One was called The Valley WindmilL This con- 
sisted of a wheel with five arms, each arm made of 
two pieces connected end to end by a joint. When 
made to turn round, the jointed ends on one side 
fell back, or rather hung down from the end of the 
fixed part of the arm, rising to the greatest elevation 
it hung close to the fixed arm ; passing beyond this 
it fell back towards the centre, and thus by its posi- 
tion making a shorter lever, it bore with less weight 
— but wlien it had gone a little further, altering its 
centre of gravity, it fell down suddenly — when the 
moveable and fixed arm became one long lever, 
much heavier than in any other position, and this 
extra weight was to turn the whole. The ihacliine 
had but one fault — it wouldfCt go. The Wheel of 
Balls j described by the Marquis of Worcester, was 
another scheme. This was a very shallow drum, 
divided into a number of compartincutH, into each 
of which a leaden ball was placed, and as the wheel 
turns round each ball rolls alternately to and friini 
the centre of the wheel, and it would seem from the 
nrinciple of the lever, that as the weights are always 
further from the centre on out side than on the other 
a continuous rotatory motion must be produced ; but 
it was found that though the balls were thus placed, 
yet a very few of them were away from the centre, 
while there were many near to it — thus those on one 
side counteracted those on the other, and, as in the 
other instance, the machine toouldnU go. 

Hydraulics, pneumatics, and chemistry, all lent 
their aid, hut in vain. Water-wheels were to throw 
up water enough to turn themselves. Pumps were 
to move by self-created power. Water-balances 
were alternately to rise and fall by each other's 
weight. Blasts of air were to work bellows, and the 
bellows were to produce the blasts of air. Hydro- 
static paradoxes became numerous. Barker's mills 
were in requisition. Fire was to product steam, 
and steojB was to be decomposed by fire— and hun- 
dreds of other wise contrivances were set on foot 
to produce perpetual motion — we need not say with 
what result. 


Then electricity was tried, and with infinitely 
more success than any other power ; and this because 
we have a comparatively manageable agent, and one 
which is not affected by the powerful influence of 
gravitation. 

We shall describe two of these perpetual motion 
machines :—De Luc’s Dry Pile, or Electrical Co- 
lumn, and Melloni's Ilotalury Pile. The former may 
be made thus .‘—Procure two glass tubes, about nine 
inches long each, and holf-an-inch internal diam- 
eter. Bore two holes, about three inches apart, in 
a board, just large enough for the glafcs tubes to 
pass through. Cut the board* to a convenient size 
for a stand, and fasten the tubes in^^the. holes pre- 
pared for them, so that they shall stand upright, 
and parallel to ^^ach other. Tlieii close the tubes at 
the bottom by a jiiece of metal which runs froiiA 
one to the other. Next cover some sheets of paper 
with copper leaf on one side, and silver leaf on the 
other, and when dry cut them up with a round 
punch into pieces like waters — of a size to go into 
the glass tubes. 'I'lieii load both tubes w'ith these, 
being very careful to }mt the copper side downwards 
ill one pile, and silver side downwards in tiie other. 
W lieu you have thus put in about twenty thousand 
altogether it will be sufficient, and the tubes may 
be closed by a brass cap at the top of each, which 
n7uht touch the metal discs inside ; if the tubes are 
not full they may be cut shorter, or tin foil put in 
to fill up. The two piles thus constructed will show 
positive electricity at one of the upper extremities 
and negative at the other, and this for a series of 
months — it is said years; and anytuing so placed 
as to vibrate between the two caps will keep in mo- 
tion as long as the tubes retain their power. 

The machine of Melloni is eactly similar in prin- 
ciple, though it varies somewhat in form, (see cut 
No. I,) where the machine is shown about one- 
half its natural size. At the lower part is a drawer, 
(seen better in cut No. 2.) I'his is divided into a 
convenient number of partitions, about half-an-inch 
from each other. The outer partition, on each side 
is connected by means of wires to two brass poles, 
one negative, and the other positive, seen standing 
upright, one on eai h side of the stand of cut No. 1 . 
The paper used is covered on one side with copper 
leaf, or Dutch metaly and on the other side with the 
black oxyde of manganese and honey — it is cut up 
into small square pieces, and arranged along the 
various partitions of the drawer, being very careful 
that the copper side of them always turns the same 
way - that is, if the feather of the arrows in the 
cut represented the manganese, the point of them 
would indicate the copper — a piece of wire, or tin- 
foil, at the end will always connect one row to the 
next. About 20,000 discs are wanted, and when 
they are properly placed, and the ends connected 
with the poles, the motive power is complete, and 
will show negative and positive attraction. The 
rest of the cut represents the body in motion : it is 
merely a wheel of six arms, made as light as pos. 
sible, nicely balanced on a needle point at top. 
At the end of each arm is suspended a small piece 
of very thin brass. When each particular arm in 
the motion of the wheel comes to the positive pole, 
it becomes charged, and therefore repelled ; the 
next arm is soon attracted and repelled in the ■am** 
manner ; and immediately afterwards the third arm. 
While this is approaching the positive pole, the first 
is attracted at the opposite side, where it deposits its 
load, and proceeds onward for another ; and thus 
the motion is continued, entirely independent of 
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} any agency but its own, and even overcoming the 
r resistance of the air which it must meet with in its 
revolution. It is much influenced by the weather, 
moving faster or slower according to the electrical 
state of «he atmosphere, and other causes not at 
present ascertained. 

I • EFFECT OF HYDROGEN ON SOME 
SALTS OF SILVER. 

BY WOHLER. 

Some re^arches on the peculiar mode of compo- 
sition of metallic acid, have caused me to observe that 
the salt of silver of this acid, exposed to pure hydro- 
gen gas at 202°, very quickly changed from its 
white color to black, and was afterwards soluble in 
water, and imparted a deep red cofor to it. During 
this reaction a little water was formed, and it lost 
oxygen, ec^ual to half the weight of that contained in 
the oxide. The brown solution of the altered salt 
was stroJii^ly acid, and deposited after some time 
bright metallic silver, and became colorless ; it then 
contained merely the common colorless salt dissolved 
in free acid. • 

This circumstance indicated with great probability, 
that by the action of the hydroge^i upon this salt, 
the silver was reduced to the state of protoxide, a 
supposition which was completely confirmed ‘by 
examining into the modes in which with other salts 
the existence of a protoxide of silver was satisfacto- 
ily determined. 

Of some other salts of silver which T carefully 
examined with this view, the nitrate was that which 
evinced the most evident alteration. When exposed 
at 212^ to a current of dried hydrogen gas, it be- 
comes throughout the ma.ss, ami very quickly, of a 
deep color. The action (wen begins at common 
temperature, as it does with the melitatc. The mass 

•is then a mixture of nitrate of protoxide and free 
nitric acid. Half of the oxygen of the oxide of 
silver is disengaged in the state of water, from two 
atoms of the salt of the deutoxide. Wati;r dissolves 
the free acid, and as soon as the principal part of 
this is removed, the protosalt begins to dissolve in 
the pure water with a deep red color. In the dry 
state this salt is a powder of a deep brownish black 
color. When heated it decom^ioses with a iniich 
weaker detonation than the white deutosalt. It then 
leaves 76 per cent, of metallic silver. 

If the red solution of the protosalt be boiled, it 
gradually decomposes with a slight disengagement 
of gas ; it becomes opalescent and of a jieeuliar 
yellowish green color ; afterwards it deposits metallic 
silver, and becomes colorless. The brown proto^alt 
dissolves in ammonia also with a very deep yellowish 
rejl color. When heated the solution undergoes a 
decomposition similar to the preceding. Sometimes 
the sides of the vessel are covered with a brilliant 
metallic coating almost of a golden color, and which 
like very finely divided gold, is transparent, and of a 
tine green color. 

Votash precipitates a perfectly black heavy pow’- 
der from the red solution of the protosalt, which is 
rendered colorless at the same time. This black 
powder is obtained also by the direct decomposition 
of the dry salt by means of a solution of potash ; 
this precipitate remains black after drying ; by pres- 
sure it becomes of a deep metallic lustre, and by heat 
is reduced to metallic silver, evolving oxygen. The 
black color seems to indicate that it is pure protox- 
ide of silver ; but this supposition docs not always 
depend on the color, for this powder nfight also be. 


consistently with its properties,, an intimate mixture 
of deutoxide of silver, and metallic silver, to which 
the protoxide may have given rise at the moment of 
its separation. It is also decomposed by the acids 
into metal and deutosalts, and ammonia exerts a 
similar action. Hydrochloric acid (inverts it into a 
brown substance, which is a chloride corresponding 
with the protoxide, or perhajis merely a mixture of 
silver and common chhiride of silver ; this substance 
is also obtained in the state of a brown, curdy pre- 
cipitate, which 8})eedily subsides, by precipitating 
the red solution of protonitrate of silver by hydro- 
chloric acid ; it acquires the metallic lusti'e by pres- 
lye. When heated to the temperature at which 
cnloride of silver fuses, it hecoines merely a yellow 
mass, and is a mixtuie of silver with the common 
chloride. When treated with ammflnia, or even 
with concentrated solution of the hydroclilorate, the 
brown chloride is decomposed immediately into 
chloride which is dissolved, and into metallic silver 
which remains. * 

Oxalate of silver when exposed at 212 ° to the 
action (ff hydrogen gas, becomes of a bright yellow 
tint ; but the decomposition seems to remain only 
partial at this temperaturev It became brown at 
28 1 **; but it soon afterwards produced a very loud 
explosion. Succinate of silver becomes lemon yellow 
at 212 " in hydrogen gas. At a higher temperature, 
half of the succinic aeid sublimed. The protosucci- 
nate of silver thus formed is insoluble in water. Pui e 
deutoxide of silver is rcdiici'd to the metallic state 
precisely at 212 " in hydrogen gas. — Journal dt 
Phann. Juillet, 183 !). 

TAINTING TRANSPARENCIES. 

The paper (or other material) must be fixed in a 
straining frame, in order lo place it between the eye 
and the light, when required. After tracing the 
design, the color must be laid on, in the usual me- 
thod of stained drawings. When the tints are got 
in, place the picture against the window on a pane 
of glass framed for the purpose, and begin to strength- 
en tlte shadows with Indian ink, or with colors, « 
according as the eflect irquires; laying the colors 
sometimes on both sides of the paper, to give greater 
force and depth of color. T'he last touches for 
giving final strength to shadows and forms, are to be 
done with ivory Mack or lamp black prepared with 
gum water, as there is no pignu'iit so opaque and 
capable of giving .strengih and rU‘ci.''ion. When the 
drawing is finished, and ocry part has got its depth 
of color and brilliancy, being ptM’fcctly dry, touch 
very caiefully with ^.j^irits of tiir])entine, on both 
side.Sy those parts which are lo be the brightest, such 
as Ihc moon and fire ; and tliose parts requiring less 
brightness, only on otie .side. Then lay on imme- 
diately, with a pencil, a vainisli, made by dissolving 
one ounce of Can <ria balsam in an equal quantity of 
spirit of turpeutine. Re (‘autious with the varnish, 

08 it is apt to spread. W hen the varnish is dry, 
tinge the flame wnth red lead and gamboge, slightly 
touching the smoke lu^xt the flame. The moon must 
not be tinted with color. Much depends upon the 
choice of a subject. The great point to be attained 
is a happy coincidence between the subject and the 
eflect produced. The fine light should not be too 
near the moon, as its glare would tend to injure her 
pale silver light ; those part* which are not interest- 
ing should be kept iif an undistinguishable gloom ; 
and where the principal light is, they should be 
marked with precision. Groups of figures should Im 
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well contrasted; those in shadow crossing those 
that are in light, by which means the opposition of 
light against shade is effected. 

MOUNTING MICROSCOPIC OBJECTS. 

2b iht Editor, 


Sib. — It is much to be regretted that many penons, 
who might amuse and instruct themselves and 
others by the examination of microscopic objects, 
are deterred from purchasing microscopes merely 
on account of the enormous prices that are generally 
charged at the opticians for objects. They are not 
aware that with very little trouble they may prepare 
nearly all objects for themselves, and in many cases 
in a much better manner than those they could 
purchase, because they can devote more time and 
care to them than those who sell them can afford. 
In the hope of inducing many who have been 
prevented by the above reason '^rom pursuing an 
amusement of so much interest and utility, I pro- 
pose from time to time, through the medium of 
this journal, to furnish such instructions for the 
removal of all diflieulties as my experience points 
out. According to the nature of the objects to be 
mounted, so must be the method of mounting them 
be conducted. The common kinds such as Ash 
scales, hairs, textile fabrics, the antenns, legs, and 
wings of insects, pollen of flowers, &c. require no 
particular care, they need merely to be placed within 
usual sliders ; these are of two kinds, ivory or wood, 
metal and glass. I shall describe them all. 

The Ivory Slider consists of a thin piece of ivory, 
having a convenient number of holes drilled in it, 
each hole having a slight shoulder to it, so that it 
is rather smaller on one side of the ivory than on 
the other, owing to which a piece of talc, glass, &c. 
fitting the hole on one side, will not fall through. 
One of these sliders is represented in the following 
figure : — 


WoWOM 


To mount the objects in it, there will be necessary 
some pieces of talc, made of the proper* size and 
circular form by being punched out of a thick piece 
of talc, with one of the hollow punches sold at the 
tool shops, about three-eighths or half an inch in 
diameter. The talc when punched out may be easily 
split in very thin pieces by means of a pen- 
knife. Procure also some rings made by winding 
small brass wire round a thin stick, so as to make 
a coil. Cut this coil across lengthwise, and it will 
make as many rings as there were coils. These 
rings will open a little, and it is requisite they 
should ; fit one of them to one of the holes of the 
slider ; if it will go in and remain firm without the 
ends wrapping over each other it wUl do— if they 
lap over, cut a little bit off one end. These being 
prepared, and it will take less time to form them 


than to describe the method, proceed to mount the 
selected object, by putting first into one of the holes 
of the slider, a thin slice of talc— then at the top 
of this the object — upon the object a second thin 
slice of talc-^nd then one of the wire rings, which 
hav^ a spring in it, will hold the talc tightly down 
by its edge resting against the shoulder formerly 
spoken of. 

Wooden Slidee are of precisely the same formation, 
but are usually made larger, and have glass instead 


of talc ; they are chiefly used to hold the wings and 
other parts of the larger insects, sea weeds, &c.— 
when they are intended to be exhibited by the 
solar, the lucernal, or the oxy-hydrogen microscope 
— and also for many natural or artificial objects, 
exhibited by the magic lanthom. 

Metal Sliders, — A useful slider for a single object 
may be made in a minute, of a slip of very 
brass or tin — cut the brass, and punch two holes in 
it thus 



Fold it at the central line — and then lay within the 
fold two very thin pieces of talc, with the object 
exactly opposite the hole which is cut in the brass— 
(it will be seen that there are two holes cut in the 
brass, but this being folded but one hole will be seen.) 
The objevit being properly placed, fold over the pro- 
jecting ends and rim of the sheet of brass, which 
will keep the wCiole together firmly, and form a 
useful, though small slider, represented in the 
following cut r — 


Glass Sliders.'^To make these, a number of 
small slips of glass, (such as the glaziers cut off when 
putting a pane in a window,) should be procured. 
The size should be about 4 or f of an inch in width, 
and of any length whatever. These can be bought 
for a mere trifle — for instance, 20 or 30 of such, 
pieces for a few half-pence. Have by you a number of 
pieces of dark colored paper and card of various 
thicknesses, which gum on both sides and allow to 
dry. A small piece of hard flint, having a sharp 
corner, will be all that is then required. Having 
properly prepared your objects, cut off a piece of 
the glass, any convenient length, by making a scratch 
across it with the flint at the place where you wish 
it to break, and then snap it idth the fingers as the 
glazier does after cutting with the diamond ; it will 
scarcely ever fail to break in the right place. Pro- 
ceed in the same way to cut another piece, exactly 
the same size as the first, and select a piece of your 
paper that is alrrady gummed and dry, as nearly of 
the thickness of (he object you desire to preserve as 
possible, and witli the punch mentioned before cut 
one or more holes in it. Wet one side of the paper 
with the tongue and lay it smoothly on one of the 
pieces of glass, so that the holes in the paper will be 
as nearly as possible along the centre of the glass, 
and cut off all the paper that projects beyond the 
edges of the glass, which should previously be wiped 
very clean with a piece of wash leather. Wet the 
other side of the paper, taking care not to soil the ' 
part of the glass left uncovered by the holes in it ; 
place your objects into the centre of these holes ; 
lay the other glass neatly over it, so that the edges 
of the glasses shall coincide, and press them gently 
together, remembering that all the objects must ho 
nearly of a thickness, and each put into its place 
before the second piece of glass is fixed. It is most 
convenient when using them, that each obfeet should 
be on a separate slider; but, of course, it tikif 
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more time fts well se matenau tuan to maae 
with several in one slider, except that when 
^e object is to be seen under different circum- 
S^ces, the same slider is to be preferred. For 
Objects thali.are to be viewed by a lens of very high 
%ower, so that its focal length is less than the thick- 
fiess of the glass, pieces of veiy clean talc must be 
&sed instead of one of the pieces of glass for the 
'jUiuer ; but it is not so good in general for sliders, 
'^^l^asmuch as it is very apt to get scratched with the 
ffligbtest friction. Talc, or Mica, can be procured 
Jht most optyians ; but very much cheaper at Messrs. 
.^Knights, Ironmongers, 41, Foster Lane, Cheapside. 

can be easily divided into thin lumine with the 
: fingers, and norib but the clearest pieces should be 
Used, as it renders the object indistinct if there are 
\«ny blemishes in it. * 

f Mounting opaque objects on discs, and transparent 
Wes in Canada balsam, will form the subject of a 
jiiture paper. 

f . AN AMATEUR. 


i SCREW CUTTING IN THE LATHE. 

( Iaving secured the substance, wood or metm, that 
3 to be operated upon, in the most convenient man- 
ler to the chuck — bear in mind that a pin is less 
liflicult to fit to a hole, than a hole is to a pin^ 
hcrefore the operation will be commenced by making 
n aperture to near the diameter required for the 
[iterior, or female screw. Secure the fee, (as the 
eat is technically called,) square with the bed of 
the lathe, and at a height a little above the cen> 
tre of the work. Lay your arm mf, (an iron bar 
turned up at one end, and the other held in a han- 
dle of fourteen or sixteen inches in length,) across 
the tee, and hold the extremity of the handle 
secure under you^r left arm -pit. Now put the work 
ima gentle motion, so that the treadle may rise and 
fml ill about a second. Enter the female screw 
tool, (the tool that has its teeth on the edge or side, 
at the moment you depress the treadle. Let the 
tool enter a very little below the centre of the hole, 
land work on the near side. Resting the screw 
;tool on the end of the arm rest, keep it up to its 
work, and not force it onward too rashly, but as it 
proceeds moderately, rise the teeth gradually above 
the centre of the hole, by the time the tool has 
reached the necessary depth. Repeat this motion 
as often as it may be required, or until a perfect 
worm on the interior is formed. The amateur not 
j unfrequently forms a double and treble worm, by 
' proceeding too hastily to work, which, of course, 
is useless, and labour in vain, while a single and 
correct worm only requires care and attention to 
perfect almost instantaneously. 

The male screw is perfected by a similar motion, 
without the arm rest, first easing the sharp edge 
off the pin, and making it smallest at the backside. 

R. L. PACKER. 

Sept 5th, 1839. 


RAILWAYS. 

(Resumed from page 182.^ 

Chairs, Fastenings,-~-\ii describing the rails, 
the supports or chairs, have been partly described. 
They are of iron, with a broad, flat base, supported 
upon blocks of stone, into which holes are drilled, 
And filled with wooden plugs. The chairs are 
listened to tlie stone blocks by nails driven into 
these plugs. This stone block tdiould rest firmly 


upon its base, and not be liable to change of posi- 
tion by frost or any otner cause ; and, accordingly, 
great care has been taken to make these supports firm. 

Turn-outs , — If all the waggons upon a rail-road, 
whether for the transportation of passengers or 
merchandise, were to travel at the sane time, and 
at the same speed, two sets of tracts would be suf- 
ficient to acommodate the whole, as there would be 
no necessity for their turning out to pass each other. 
But in the transportation of passengers, greater 
speed is desirable than in the transportation of 
merchandise; for the transportation of merchan- 
dise, whether by horse power or steam power, can 
be done more economically, and with less injury 
to the road, at a low than a very high rate of 
speed. It is, therefore, a very considerable object, 
in rail-roads upon lines of public travdl, to allow 
waggons to pass others travelling in the same direc- 
tion. Provision must be made, accordingly, for 
turning out. This nrovision is particularly neces- 
sary in case of a road with a single set of tracks, 
on which the carriages must meet. These turn- 
outs are made by means of a moveable or switch 
rail at the angle where the turn-out track branches 
from the main one. This rail is two or three feet 
more or less, in length, and one end may be moved 
over that angle, and laid so as to form a part of 
the main track, or the turn-out track. The switch 
ridl is t&ually moved by the hand, so as to form 
a part of tiiat track on which the waggon is to 
move. 

Carriages, Wheels , — The bodies of the waggons 
will, obviously, require to be constructed with 
reference to the kind of transportation. The prin- 
cipal consideration, in regard to the construction of 
the carriages, relates to their bearings on the axle 
and the rim of the wheel. The rule given by Mr. 
Wood, as to the bearing on the axle, is, that in 
order to produce the least friction, the breadth of 
the bearing should be equal to the diameter of the 
axle at the place of bearing. This diameter must 
be determined by the weight to be carried ; and 
the breadth of the bearing will accordingly vary 
with it. • The objection to the plate rail, as ^ready 
stated, is, that the breadth of the bearing of the rim 
of the wheel upon such a rail, causes an unneces- 
sary additional friction ; and the resistance to the 
wheel is increased in consequence of the greater 
liability of such a rail to collect dust and other 
impediments upon its surface. The edge rail is 
preferable, in these respects; but, at first, these 
rails were liable to one difficulty, in consequence of 
their wearing grooves in the rim of the wheel, so 
that the friction was continually increasing, and 
the wheel soon became unfit for use. To remedy 
this defect, the rims were case-hardened, or chilled, 
by rolling them, when hot, against a cold iron 
cylinder. Wheels so case-hardened are found to 
be subject to very little wear. It was, at first, ob- 
jected to the use of iron wheels, that they would 
not take sufficiently strong hold of the rails to draw 
any considerable load after them, and that therefore 
they would not answer for the use of locomotive 
engines. Where horses are tlie motive power, it is 
evident that if the horse draws the car to which he 
is attached, the others fastened to it must follow 
it being no objection that either the wheels of the 
carriage to which tlie horse is harnessed, or of 
those of the train following, do not take hold of 
the rails, but, on the cemtrary, the less hold they 
take, the more easy it will be to move the train. 
But where one carriage ii impelled forward by the 
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action of the engine in turnmg the wheelsy and the 
following train of waggons is drawn by the engine 
car, if the resistance by gravity and friction is 
greater tlian the force with which the wheels 
adhere to the rails, the engine will only revolve 
the wheels tQ which it is geared, which would turn 
upon the rails and the car and the whole train remain 
stationary. To prevent this, different contrivances 
were heretofore resorted to, one of which was to 
let teeth project from the aides of the wheels to 
interlock with rack-work on the side of the rail. 
It has, however, beeen found, in practice, that, for 
the ordinary inclinations of railroads to the extent 
of about thirty feet per mile, the wheels may be so 
constructed as to move a train of waggons by fheir 
mere adhesion to the rails. The inclination which 
can be so overcome must evidently depend on the 
kind of surfaces of the rim of the wheel and the 
rail, the weight bearing upon the wheels, tlie 
weight to be moved, and the resistance from the 
friction of the train waggons f so that no precise 
rule can he given that shall lie a]iplicuble to roads 
and wheels of different materials and construction. 
One of the first expedients for increasing the adhe- 
sion of the wheels to the rails, without incurring 
any considerable loss by additional weight or fric- 
tion, waft to gear the four wheels of the engine car 
together, so us to have the advantage of the friction 
of all of them ujum the luils ; for, if the j^iston of 
the engine is connected by gearing only with the 
wheels of an axle, a resistance in the other 
wheels of the engine, and by the wole train, only 
equal to the friction of those two wheels, can be 
overcome. By gearing the piston of the engine 
with the four wheels, by means of an endless chain 
passing round the two axles upon two cog-whcels, 
or by otherwise gearing the four wheels together 
or to the piston, the hold of the wheels on the rails 
is doubled. For the same purpose, an additional 
set of wheels, making six in the whole, tor the 
engine car, is sometimes added ; but such an addi- 
tion to the number of sets of wheels is evidently 
attended witli disadvantage on the score of ex- 
pense, complication of structure, weigl^t to be 
moved, and friction of parts to be overcome. The 
advantage proposed by adding anotlier set of wheels 
is, that a greater weight may be carried by the 
engine car, thus making a greater adhesion to the 
rails by the wheels geared together, without throw- 
ing so great a weight upon any of the wheels as to 
injure the road. But resort is rarely had to this 
expedient. An improvement, having the same 
object, and attended by no loss from addition of 
weight or friction, is a contrivance for securing the 
adhesion of all the wheels to the rails ; for it will 
be obvious that, if the two axles of the two sets of 
wheels are fastened to a strong unyielding car 
frame, the car will rest upon three wheels, when- 
ever the surface of the road does not precisely cor- 
respond in relative altitude to the lower points in 
the rims of the wheels ; that is, if the surfaces of 
the rails are precisely in the same plane, and the 
bearing svfaces of the rims of the wheels are also 
precisely in the same plane, all the wheds will rest 
upon and take hold of the rails, whether the axles 
are fastened to an unyielding frame or not. But 
no road or carriage can be ao perfectly constructed, 
that the surfaces of the rails and bearings of the 
whe^s can always qiactly correspond. Mr. Knight, 
the ^ief engineer of the^ Baltimore and Ohio rail- 
road, says, in bis report of October, 1831, that the 
wbolo weight of a waggon, with an unyielding 


frame, will frequently be supported on two only of 
the four wheels, thus making a load bear twice as 
much upon one part of the rail, as it would do if its 
weight were equally supported by the four wheels. 
To remedy this difficulty, the whole weight carried 
upon the axles is supported by springs, or some 
interposed elastic power, that of the condensed 
steam being taken advantage of for the purpose in 
some cars, whereby eacli wheel is pressed upon^he 
rail, through the relative surfaces on which the 
wheels may bear, on different places in the road, 
may vary. Mr. Knight, in the same report, makes 
a suggestion worthy of consideration^' in the con- 
struction of waggons as well as engine cars. 11c 
proposes tliat in all cases the weighs should be sup- 
ported on springs, not only for the purpose of dis- 
tributing the wveight equally, but also to prevent 
shocks and jars, whereby both the road and car- 
riages are injured. Another expedient to secure a 
sufficient adhesion of the wheels to the surfaces of 
the rails, is to use wheels for the engine car that 
are not case-hardened. 

The experiments stated by Mr. Tredgold and Mr. 
Woolly show a very great advantage in the use ot 
large wheels. Mr. Wood states that the motive 
power required to overcome the same friction oi 
rubbing parts "^of the car and engine, in case ol 
.wheels four feet in diameter, is less by one fourth 
than in case of those three feet in diameter. But 
there is some limit to the extent of this advantage 
for an increase of the diameter of the wheel add 
to the weight, and the expense of construction, s 
that wheels of not more than four or five fei 
in diameter are ordinarily used, and a great pai 
of those in use are not above two and a half feet 
Some of the locomotives used on the Liverpoo 
and Manchester railroad have sets of wheels e 
different sizes, the diameter of one being nearl; 
double that of the other. The state of the rai 
will have some effect upon the adhesion of tb 
wheels, which is least when the wheels are slightl} 
wet. The experiments of Mr. Booth, on the Liver- 
pool and Manchester railroad, prove that in the 
most unfavorable state of the rails, the adhesion 
of wheels of malleable iron upon rails of tlie same 
material, is equal to one twentieth of the weight 
upon them. The locomotives vary in weight, from 
three or four to ten or eleven tons. A locomotive 
with its apparatus and appendages, weighing four 
and a half tons, will adhere to the rails with suffi- 
cient force to draw thirty tons weight on a level 
road, at the rate of fifteen miles per hour, and 
seven tons up an ascent of one in ninety-six, or 
fifty-live feet in a mile ; at a slower rate, it will 
draw a greater weight. The slower the rate of 
travelling is, the greater is the weight that may 
be supported by the same wheel, without injury 
to the road from shocks, though the weiglit must of 
course be limited by the size and strength of the 
rails, whether the rale of motion be quick or slow. 
f Continued on page21A..) 

ENGRAVING BY VOLTAIC ACTION, 

BY DR. M. H. JACOBI, 

Jn a Letter to Mr. Faraday. 

It is some time since, that during my electro-mag* 
netic labours a fortunate accident conducted me to 
the discovery that we might by voltaic action make 
copies in relief of an engraved copper plate, and 
that a new inverted copy of those in relief might be 
obtained by the same process, so that the powor 
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wn obtidned of midtiplying the copper copies to 
any extent. By this voltaic process, the moat deli- 
cate and even microscopic lines are reproduced, 
and the copies are so identical with the original 
that the most rigorous examination cannot find the 
least difference. I send you in the accompanying 
packet two specimens of such plates, which I hope 
yoia will accept with kindness. The one which I is 
in relief is the copy of an original engraved with 
the graver ; the second is the copy of that in relief, 
and consequentlv identical with the original. The 
third is the •'riginai plate, but covered with reduced 
copper. I had the intention of making a second 
copy, but unfortpnately the plates adhere so strongly 
at times that it is impossible to separate them. ^ 1 
cannot tell the cause of this intimat^ union which 
occasionally occurs, but it appears to be the case 
only when the copper at the surface of which the 
reduction is effected is brilliant, anti consequently is 
lamellar and porous. 1 may dispense with de- 
scribing more ut large the apparatus that I make use 
of. It is simjily a voltaic pair, where the engraved 
plate is used in the place of the ordinary copper 
plate, being plunged in the solution of sulpltate of 
copper, i have found it necessary that a galvano- 
meter with short wires should always make part of 
the circuit, so that one may judge of the force of 
the current and direct the action ; the latter being* 
effected by separating the electromotive plates more 
or less from each other, or modifying the length of 
the conjunctive wire, or finally, diminishing more 
or less the conducting power of the liquid on the 
zinc side : but for the success of the operation it is 
of great importance that the solution of copper 
should be always perfectly saturated. The action 
should not be too rapid ; from 50 to 60 grains of 
copper should be reduced on each square inch in 
24 hours. The accompanying plates have been 
foBned, one in two days, the other in one day only, 
and that is the reason why their state of aggregation 
is not so solid and compact as that of the small 
piece, No. 4, which has been reduced more slowly. 

It is to be understood that we may reduce the 
sulphate of copper by making the current of a sin- 
gle voltaic pair pass through the solution by copper 
connecting wires ; as the anode is oxidized the 
cathode* becomes covered with reduced copper, 
and the supply of concentrated solution may then 
be dispensed with. According to theory one might 
expect that exactly the same quantity of copper, 
ozidized on one side would be reduced on the other, 
but 1 have always found a difference more or less 
great, so that the anode loses more than the cath- 
ode gains. The difference appears to be nearly 
constant, for it does not augment after a certain 
time, if the experiment be prolonged. A thoroughly 
concentrated solution of sulphate of copper is not 
decomposable by electrodes of the same metal, even 
on employing a battery of three or four pairs of 
plates. The needle is certainly strongly affected as 
soon as the circuit is completed, but the deviation 
visibly diminishes and very soon returns almost to 
zero. If the solution be diluted with water to 
which a, few drops of sulphuric acid have been 
added, the current becomes very strong and con- 
stant. the decomposition goes on very regularly, 
and the engraved cathode becomes covered with 
copper of a fine pink red color. If we replace the 
solution of sulphate of copper by pure water aci- 

•TheiMooa and cathodz signify the two p9le^ of the 
battery, or the positive and negative ends of it.— £u 


dnlated with sulphuric add; there is a strong de- 
composition of water even on employing a 'single 
voltaic couple. The anode is oxidized, and hydro- 
gen is disengaged at the cathode. At the com- 
mencement the reduction of copper does not take 
place; it begins as soon as the liqutd acquires a 
blue color, but its state of aggregation is always 
incoherent. I have continued this experiment for 
three days, until the anode was nearly dissolved; 
the color of the liquid became continually deeper, 
but the disengagement of hydrogen, though it 
diminished in quantity, did not cease. I think we 
may conclude from this experiment that in secondary 
voltaic actions there is neither that simultaneity of 
effect, nor that necessity of entering into combi- 
nation or of being disengaged from it, ^which has 
place in primary electrolytic actions. 

During my experiments many anomalies re- 
specting lihese secondary actions have presented 
themselves, which it, would be too embarrassing to 
describe here : in fact there is here a void which 
it will be difiicult to fill, because molecular forces, 
which as yet we know nothing of, appear to play a 
most important part. 

With respect to the technical importance of these 
voltaic copies, I would observe that we may use the 
engraved cathode, not only of metals more negative 
than copper, but also of positive metals and their 
alloys, (excepting brass,) notwithstanding that these 
metals, &c. decompose the salts of copper with too 
much energy when alone. Thus one may make, 
for example, stereotypes in copper which may bo 
multiplied as much a.s we please. I shall shortly 
have the honor to send you a bas-relief in copper, 
of which the original is formed of a plastic sub- 
stance, which adapts itself to all the wants and 
caprices of art. By this process all those delicate 
touches are preserved which make the principal 
beauty of such a work, and which are usually 
sacrificed in the process of casting, a process which 
is not capable of reproducing them in all their 
purity. Artists should be very grateful to galvanism 
for having opened this new road to them. 


MISCELLANIES. 

Water rendered Colder than Ice , — Put a lump 
of ice into an equal quantity (by weight) of water 
heated to 170 degrees ; the result will be that the 
fluid will be no hotter then water just beginning 
to freeze, but if a little sea salt be added it will 
become colder than the ice was at first. 

Thunder Storms , — In Philipsthal, a village in 
Eastern Prussia, an attempt has been made to 
convert this terrible phenomenon to the use of 
society, by causing an immense stone to be shi- 
vered to pieces by the lightning. A bar of iron 
being fixed to it, in the form of a conductor, the 
experiment was attended with the most complete 
success, for during the very first thunder storm, 
the lightning burst the stone without displacing it. 

New Blue Color from the Com Cockle Flower . — 
Pick the dark blue leaves from the centre of 
the flower on the same day they are gathered, 
or as soon as possible. A sufficient quantity of 
these middle leaves being procured, press out what 
juice you can from them, and add to it a little 
alum, and you will have a lasting transparent 
color, scarcely inferior to ultranYarine. 

The best time for gatlAering these flowers is in 
June or July though some few may be found in 
May, but whenever they are gathered observe to 
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pick out the middle deep blue flower leaves, and 
oipress the juice as soon as possible afterwards or 
the color will lose its perfection. This flower, 
which is the Centaurea Cyanut of Linnseus, is also 
called Com Blue Bottle, and maj be found in most 
com fields. * 

“ The blue Cyanus we will not forget, 

< 'Tie the pride of the harveit coronet** 

7b obtain Poiamum. — A thin piece of hjdrate 
of potassa is placed between two discs of platina, 
connected wifti the extremities of a voltaic apparatus 
of 200 double plates ; it will soon undergo fusion, 
oxygen will separate at the positive surface, and 
small globules will appear at the negative surface, 
which consist of potassium. I discovered this inetal 
in the beginning of October, 1807.^sir h. davy. 

One himdred two-inch plates of a Cruikshank’s 
battery decomposes the potassa very well. If the 
battery be too active the liberated potassium is apt 
to take fire. ^ 

Echoes, — The following are among the most 
remarkable. At Rosneath, near Glasgow, there 
is an echo that repeats a tune played with a trum- 

S t three times completely and distinctly. Near 
>me there was one that repeated what a person 
said five times. At Brussels there is an echo that 
answered fifteen times. At Thorabury Castle, 
Gloucestershire, an echo repeats ten or eleven 
times very distinctly. Between Coblenta and 
Bingen an echo is celebrated as different from 
most others. In common echoes the repetition 
is not heard till some time after hearing the words 
spoken or notes sung. In this the person who 
speaks or sings is scarcely heard, but the repeti- 
tion is perceived very clearly, and in surprising 
varieties, the echo in some cases appears to be 
approaching — in others receding ; sometimes it is 
heard distinctly^at others scarcely at all; one 
person hears only one voice, while another hears 
several; and to mention but one more instance, 
in Italy, near Milan, the sound of a pistol is re- 
turned fifty- six times. 

Cement for Derbyshire Spar and other Stones , — 

A cement for this purpose may be made with about 
seven or eight parts of resin and one of bees'-wax, 
melted together with a small quantity of plaster of 
Paris. If it is wished to make the cement fill up 
the place of any small chips that may have been lost, 
the quantity of plaster must be increased a little. 
When the ingredients are well mixed, and the whole 
is nearly cold, the mass should be well kneaded 
together. The pieces of spar that are to be joined, 
must be heated until they will melt the cement, and 
then pressed together, some of the cement being previ- 
ously interpowS. Melted sulphur applied to frag- 
ments of stones previously heated (by placing them 
before a fire) to at least the melting point of sulphur, 
and then joined with the sulphur between, makes a 
pret^ firm and durable joining. Little deficien- 
cies in the stone, as chips out of corners, &c. may 
be also filled up with*mdted sulphur, in which some 
of the powder of the stone has been melted. 

Paper, — The art of making paper from rags is 
said to have been the invention of a Swiss at 
Basil in 1417, but Mr. Warton, in his History of 
English Poetry, traces it to a much earlier source. 

I believe the 11th century, and there are specimens 
among^ ^e Tower Rewrds, which corroborate 
his opinion. We 'certainly have grants, convey- 
ances, and other deeds find evidences in England, 


or at least have had, (and especially among tho 
very ancient collections of Richard Gascoyne, Esq. 
that able antiquary who died about the time of the 
Restoration,) written upon paper that was as old • 
as the Conquest, and it is not improbable but those 
quaternions of leaves stitched together whereof 
King Alfred so long before made his little hand 
books were also of paper, rather than parchment 
or vellum. John Tate, who is presumed to have 
flourished about 1496, is said to have first made 
paper in England, or was at the expense of intro- 
ducing the manufacture, for evidence is produced 
that the English edition of Bartholemefis, printed 
by Wynkin de Worde was the first book, for any 
thing we yet know to the contrary, that was printed 
upon paper made in this nation. John Spilman 
had a patent for making paper from Elizabeth.-— 
Fosbrooke*s Records qf Gloucestershire, 

Hops, — Dr. A. W. Ives, of New York, has 
made many experiments on the hop, which prove 
that its characteristic propeHies reside in a sub- 
stance forming not more than one-sixth part weight 
of the hop, and easily separable from it. It was 
observed, that on removing some hops from a bag 
in which they had been preserved for three years, 
an impalpable gpowder, (yellow,) was left behind, 
which when sifted, appeared quite pure— this has 
been called lupulin : it is peculiar to the female 
plant, and is probably secreted by the nectaria. 
Hops, from which all the lupulin has been ex- 
tracted, when acted upon by water, alcohol, &c., 
gave a portion of extract which, however, pos- 
sessed none of the characteristic properties of the 
hops. Dr. Ives next endeavoured to ascertain 
the quantity of lupulin afforded by a given weight 
of hops. Six lbs. of hops, from the centre of a 
pocket, were put into a light bag, and by thrashing, 
rubbing and sifting, 14 oz. were separated. 2 bar- 
rels of beer were then made, in which 9oz. qf 
lupulin were substituted for 51bs. of hops, and the 
result confirmed every expectation. 

Fungin is a vegetable substance, extracted from 
mushrooms, of a fleshy appearance, perfectly taste- 
less, and of a highly nutritious quality. It is 
obtained by macerating the pulp of mushrooms in 
hot water, holding a little potass in solution— 
what remains undissolved is fungin. 

To make Patent Cement — A mixture of lime, * 
clay, oxide of iron, separately calcined and reduced 
to fine powder, are to be intimately mixed. It must 
be kept in close vessels and mixed with the 
requisite quantity of water when used. This 
cement is useful for coating the joinings of the wood . 
of which the pneumatic trough is composed, in 
order to render it water tight ; and for other pur- 
poses of a like nature. 

QUERIES. 

ISO— Ii there a geometrical rule for obtaining an equilateral 
triangle equal to a given aquare, and in what author f— ktfn- 
iwered on gage 859, 

121— How ii ivory to be itained of various colors, and also 
how bleached when yellow by Urns l^ntwered on page 
203. 

122— If a fresh egg be pressed longitudinally betsreen the 
palms of the hands It will not break, while an addled egg 
breaks easily. Why is this l^-Amwered onpage 208. 

128— How is white marble best cleaned and whltenedf— 
4fuweredonpage2i2. 

124— What is the construction of the eccentiie osmA?-* 
Jmweredonpagem 
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THE GLASS ELOWER’S TABLE. 


GLASS BLOWING. 

Students, especially those who desire to exercise 
themselves in chemical manipulation, must feel the 
want of a simple and economical process, by means 
of which they could give to glass tubes, of which 
they make great use, the various forms that are 
necessary for particular operations. How much 
reason have they to complain of the high price of 
the instruments of which they make continual use ? 
The studies of a great number are shackled from 
want of opportunity to exercise themselves in ma- 
nipulation ; and many, not daripg to be at the ex- 
pense of a machine of which they doubt their ability 
to make an advantageous use, figure to themselves 
fhe employment of the glass blower’s apparatus as 
beset with difficulties, and so rest without having 
even an idea of the numberless instruments which 
can be made by its means. 

Many persons would very willingly occupy their 
leisure time in practising the charming art of work- 
ing glass and enamels with the blow-pipe ; but the 
anticipated expense of the apparatus, and the diffi- 
culties which they imagine they foresee in the exe- 
cution of work of this kind, always repels them. 


This treatise is destined to teach them the sim- 
plest, the most expeditious, the least e.\}>ensive, and 
the most effectual methods of constructing for 
themselves the various' instniments which they re- 
quire in the prosecution of their studies. 

The word glass-blower, generally speaking, sig- 
nifies a workman who occupies himself in making 
of glass and enamel, the instruments, vessels, and 
ornaments, which are fabricated on a larger scale 
in the glass-houses : but the domain of the sciences 
having laid the art of glass blowing under contri- 
bution, the artists of the lamp have divided the 
labour thereof. Some apply themselVes particularly 
to the construction of philosophical instruments ; 
others occupy themselves with little ornamental 
flowers, &c. : and, among the latter, some manu- 
facture nothing but pearls, and others only artifi- 
cial eyes. Finally, a few artists confine themselves 
to drawing and painting on enamel, which substance 
is previously applied to metallic surfaces by means 
of the fire of a muffle. 

On seeing, for the first time, a glass blower at work, 
we are astonished at the muHitnde and the variety 
of the modifications to wvhich he can make the glass 
submit. The small number and the simplicity o< 
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the instruments he employs, is also surprising. The 
blow-pipe, or in its place, the glass blower's bellows 
and a lamp, are indeed all that are indispensable. 

The Glass Blower* s Artists give this name 

to an apparatus which consists of the following 
articles: — 1. «A lahle, below which is disposed 
a doiidle dellows, capable of being put in motion 
by means of a pedal. This bellows furnishes a 
continued current of air, which can be directed at 
]ileasure by making it pass through a tube termi- 
nating above the table in a sharp beak. The bel- 
lows with which the glass blower's tables are com- 
monly furnished have very great defects. The ir- 
regular form which is given to the panels dimi- 
nishes the capacity of the instruments, withobt 
augmenting their advantages. If we reflect an in- 
stant on the *angle, more or less open, which these 
panels form when in motion, we instantly perceive 
that the weight with which the upper surface of a 
bellows is charged, and which always affords a ver- 
tical pressure, acts very unequall/on the arm of a 
lever which is continually changing its position. 
This faulty disposition of the parts of the machine 
has the effect of varying every instant the intensity 
of the current of air directed upon the flame. All 
these inconveniences would disappear, were the 
upper pannel, like that in the middle, disposed in 
such a manner as to be always hori7ontal. It 
ought to be elevated and depressed, in its whole 
extent, in the same manner ; so that, when charged 
with a weight, the pressure should be constantly the 
same, and the current of air uniform. 

2. A lampf of copper or tin plate. — The con- 
struction of this article has varied according to the 
taste of those who have made use of it. Nothing 
is better than a lamp with a common cotton wick, 
the wick itself being about half-an-inch in diameter. 

Fig. 1 represents the blow-pipe with double bel- 
lows. A is the jet, which consists of a finely per- 
forated tube, oecasionally made moveable around a 
joint at A. B is the lamp flame, driven to a fine 
point by the draught of air, in which point the glass 
to be bent or blown is held. C is a tube connect- 
ing the jet with the bellows D below, whieli arc 
worked by the treadle E, the bellows being loaded 
with a weight to force the upper board down, and 
thereby expel the air. The workman sits at the 
end of the table and works the treadle by his foot. > 
The above is the usual construction of the table as I 
used in England. The French, however, use a dif- 
ferent apparatus, which is cheap, simple, effective, 
and occupies much less room, it is represented in 
Fig. 2. I is the jet made of a pipe of brass, con- 
nected with a tube which passes under the table to 
a bladder H ; joined to this at any convenient part 
is a third tube F, opened at the upper end, and 
furnished at the lower end with a valve which opens 
downward. Upon blowing into the tube F, the 
bladder is filled with air, which cannot return through 
the tube F on account of the valve at G. It can 
therefore only escape through the jet, when it would 
be thrown upon the flame of a candle or lamp, and 
answer its intended purpose. 

The workman, seated before the table where he 
has fixed his iiistrument, blows from time to time, 
to feed fhe reservoir or bladder, which being pressed 
by a sysjbm of strings stretched by a weight, produ- 
ces an bwrm current of air. The force of the cur- 
rent of*, silt can be modified at pleasure, by squeezing 
the rM^^oir more or less betjveen the knees. 

W, .Th/fetc, life , — Among the substances which 
bm jiMn employed to feed the fire of the glass 


blower's lamp, those to which the preference b to 
be given are wax, olive oil, rape oil, poppy ofl, and 
tallow. 

Purified rape oil is that of which the use b most 
general. Next to olive oil and wax, it affords the 
greatest heat, and the least smoke. But, "in a word, 
as in the working of glass, the operator has more 
need of a bright flame witl&out smoke, than of a 
high temperature, any combustible may be eifl- 
ployed which is capable of furnishing a flame 
possessing these qualities. 

The Flame , — It is only by long habij^de, and a 
species of routine, that workmen come to know, 
not only the kind of flame which is most proper for 
each object they wish to make, but the exact point 
of the jet where they ought to expose their glass. 
By analysing the flame, upon the knowledge of 
which depends the success of the work, we can 
immediately obtain results, which, without that, 
could only be the fruit of long experience. 

Flame is a gaseous matter, of which a portion is 
heated to the point of becoming luminous ; its form 
depends upon the mode of its disengagement, and 
upon th^ force and direction of the current of air 
which either supports its combustion or acts upon 
it mechanically. ^ 

The flame of a candle, burning freely in still air, 
presents in general the form of a pyramid. It 
consists of four distinct parts : the immediate pro- 
ducts of the decomposition of the combustible by 
the heat which is piDduced, occupy the centre, 
where they exist in the state, of an obscure gaseous 
matter, circumscribed by a brilliant and very lumi- 
nous envelope ; the latter is nothing but the ob- 
8010*0 mattiT itself, in the circumstances where, on 
coming into contact with the atmosphere, it com- 
bines with the oxygen which exists therein, and 
forms what is ))roperIy called Jlame* 

The blueish light which characterises the inferior 
part of the flame, is produced by a current of cold 
air, wdiich, parsing from below vpwarilSf hinders 
the combustion from taking place at the bottom of 
the flame, at the same temperature that exists in 
the parts of the flume not immediately subject to 
this influence. 

Finally, on observing attentively, w'e perceive a 
fourth part, which is but slightly luminous, and 
exists as an 'envelope of all the other parts of the 
flame. The greatest thickness of this envelope 
corresponds with the summit of the flame. From 
this point it gradually, becomes thinner, till it ar- 
rives at the low'cst pai't of the blueish light, where 
it altogether disappears. It is in this last-described 
portion of the flame that the combustion of the 
gas is finished, and there it is that we find the seat 
of the most intense heat which the flame of the 
candle affords. If we compare the temperature of 
the different parts of the flame, we find that the 
maximum of heat forms a ring which is the limit of 
the superior extreiSity of the blueish light. 

When the flame is acted upon by the blow-pipe, 
it is subject to two principal modifications : — 

1* If, by means of a blow-pipe with a very fine 
orifice you direct a current of air through the mid- 
dle of the flame, you project a portion of the flame 
in the direction of the blast. The jet thus formed 
appears like a tongue of fire, blueish, cylindrical, 
straight, and very long ; the current of air occupies 
its interior. This flame is enveloped on all sides by 
an almost invisible light, which, extending beyond 
the blue flame, forms a jet very little luminous, but 
possessing tin extremely high temperature. It ig 
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the point which corresponds with the extremity 
of the blue flame, that the maximum of heat is found. 
7%e extreme point of the jet possesses a less degree 
f of heat. This flame is adapted for mineralogical 
i assays, for soldering, for working enamels, and in 
general for all small objects. 

2. When the orifice of the' blow.pipe is some- 
what large, or when (the orifice being capillary), 
the current of air is very strong, or the beak is 
somewhat removed from the flame, the jet of Are 
instead of being prolonged into a pointed tongue, 
is blown*into a brush. It makes then a roaring 
noise, and spreads into an irregular figure, wherein 
the different parts of the flame are confounded be- 
yond the possibility of discrimination. This flame 
is very proper for the working of •glass, and parti- 
cularly of glass tubes ; it ought to be clear and very 
brilliant, and above all should not deposit soot upon 
(.'old bodies suddenly plunged into it. The maxi- 
mum of temperature in this flame is not well marked ; 
we can say, however, that in general it will be found 
at about two-thirds of the whole length of the jet. 
As this roaring flame contains a large quantity of 
carburetted hydrogen, and even of vapOhr of oil, 
esrapttd from combustion, it possesses a disoxidizing 
or reducing properly in a very high degree. 

'I'hc lamp should be firmly seated upon a steady 
and jierfcctly horizontal table, and should be kept 
ctmliiiually full of oil. 

Wlum you set to work, the first thing you have 
to do is to examine the orifice of the beak. If it 
is closed, or altered in form, by adhering soot, you 
must carefully clean it, and open the canal by means 
of a needle or line wire. In the next place you 
freshen the wick by cutting it sejuarely, and carry- 
ing off with the scissars the parts which are carbon- 
ised. Yon then divide it into two principal bundles, 
w iiie.h you separate sufiiciently to permit a current 
of air, directed between the two, to touch their sur- 
faces lightly, without being interrupted in its pro- 
gress. My pushing the bundles more or less close to 
one another, and by snuffling them, you arrive at 
length at obtaining a convenient jet. It is a good 
plan lo allow, betw(%ii the two principal bundles and 
at their inferior part, a little portion of the wick to 
remain ; you bend this down in the direction of the 
jet, and make it lie immediately beneath the current 
of air. 

To obtain a good Are, it is necessary to place the 
lamp in such a position that the orifice of the blow- 
pipe shall just touch the exterior part of the flame. 
The beak must not enter the flame, as it can then 
tlirow into the jet only an inconsiderable portion of 
the ignited matter. On the one hand, if the lamp 
be too far away from the blow-pipe, the flame be- 
comes trembling, appears blueish, and possesses a 
very low degree of heat. 

For mineralogical experiments, and for operations 
connected with watch- making and jewellery, the 
current of air should project the flame horizontally. 
For glass blowing, the flame should be projected at 
an angle of twenty or twenty-five degrees. 

The current of air ought to be constant, uniform, 
and sufficiently powerful to carry the flame in its 
direction. When it is not strong enough to produce 
this effect, it is necessary to add weights to the 
bellows* or the bladder, according as the glass blow- 
ers table, or the French jet, is employed. The point 
to which you should apply, in the use of these in- 
struments, IS to enable yourself to produce a current 
of air so uniform in its course tW the projected 
flame be wi^<hout the least variation. * 


Finally, when you leave off working you riiould 
extinguish the flame, by catting off the Inflamed por- 
tion of the wick with the ficiosarf . lUs has t^ 
double advantage of avoiding the production of a 
of smoke and of leaving the lamp in a fit state Ibr 
another operation. « 

^Continued on pope 243.^ 

BLEACHING AND DYEING IVORY. 

Ivouy is very apt ^to take a yellow-brown tint by 
exposure to air. It may be whitened or bleached, 
by rubbing it first with pounded pnmice-stone and 
^ater, then placing it moist under a glass shade 
luted to the sole at the bottom, and exposing it to 
sunshine. The sunbeams without t|^e shade would 
be apt to occasion fissures in the ivory. The moist 
rubbing and exposure may be repeated several 
times. 

Ivory may he dyed by using the following 
prescriptions : — 

1. B/acAr Bye. — If the ivory be laid for several 
hours in a dilute solution of neutral nitrate of pure 
silver, with access of light, it will assume a black 
color, having a slightly green cast. A still finer 
black may be obtained by boiling the ivory for some 
time in a strained decoction of logwood, and then 
steejl^ing it in a solution of red sulphate or red 
acetate of iron. 

2. B/ue Dye . — When ivory is kept immersed for 
a longer or shorter time in a dilute solution of sul- 
phate of indigo (partly saturated with potash), it 
assumes a blue tint of greater or less intensity. 

3. Green Dpe.—This is given by clipping blued 
ivory for a little while in solution of nitromuriate 
of tin, and then in a hot decoction of fustic. 

4. Yellow Dye is given by impregnating the 
ivory first with the above tin morilant, and then 
digesting it with heat in a strained decoction of 
fustic. The color passes into orange, if some brazil 
wood has been mixed with the fustic. A very fine 
unchangeable yellow may be communicated to ivory 
by peeping it 18 or 24 hours in a strong solution 
of the neutral chromate of potash, and then plung-* 
ing it for some time in a boiling hot solution of ace- 
tate of lead. 

5. Red Dye may be given by imbuing the ivoiy 
first with the tin mordant, then plunging it in a 
bath of brazil wood, cochineal, or a mixture of the 
two. Lac-dye may be used with still more advan- 
tage to produce a scarlet tmt. If the scarlet ivory 
be plunged for a little in a solution of potash, it will 
become cherry red. 

6. Violet Dye is given in the logwood bath, to ivory 
previously mordanted for a short time with solution 
of tin. When the bath becomes exhausted, it im- ^ 
parts a lilac hue. Violet ivory is changed to purple- 
red by steeping it a little while in water containing a 
few drops of nitro-muriatic acid. 

With regard to dyeing ivory, it may in general be 
observed, &at the colors penetrate better Wore the 
surface is polished than afterwards. Should any 
dark spots appear, they may be cleared up by rub- 
bing them with chalk ; after which the ivory should 
be dyed once more to produce perfect uniformity of 
shade. On taking it out of tlie boiling hot dye 
bath, it ought to be immediately plunged into cold 
water, to prevent the ^chance of fissures being 
caused by the heat. 
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THE DOCTRINE OF CATALYSIS. 

Of the various hypotheses that have been from 
tim e to time advanced, with a view to account for 
some of the secret operations of nature, none 
afford a widen* field for speculation and research 
than an investigation of the doctrine of catalysis. 
Without advocating the real existence of such an 
agent, which can be only recognized by its effects, I 
shall proceed to illustrate the arguments of those 
chemists who are inclined to adopt this theory. 
When a jet of hydrogen gas is directed against a 
piece of spongy platinum, (which is the principle of 
Dobereiner’s lamp,) the metal soon becomes ignited, 
and thus inflames the gas ; the result of this is the 
formation of water, derived from a combination of 
the oxygen of* the atmosphere with hydrogen. So 
far the result is perfectly conformable with the es- 
tablished principles of chemistry — but when the pla- 
tinum is examined it is found unaltered — no oxida- 
tion has occurred, nor has it losf weight ; and the 
same experiment may be performed over and over 
again. In such a case, (say they who place confi- 
dence in this doctrine), the metal causes chemical 
combination between the gases, by the action of con- 
tact, or catalysis. This, however, is, without doubt 
an inferior explanation to that offered by Mr. Fara- 
day, who accounts for it by referring the action to an 
adhesive attraction of the two gases for the same 
metal, upon the surface of which they enter into 
direct contact, and by which they are enabled to 
combine. The catalytic influence appears to be 
developed rather in processes of decomposition than 
combination, and bodies in which it exists exert their 
power in effecting changes, without entering into 
combination with either the compound body, or its 
constituents, when decomposed. An excellent illus- 
tration of this is afforded in the process of fermen- 
tation: it is well known that when sugar, water, 
and yeast, are exposed for a few hours to a tempera- 
ture of about 70^ Fah., carbonic acid gas is evolved, 
and alcohol formed; yet the yeast remains undi- 
minished in quantity, nor can chemical analysis de- 
tect in it the least change ; it has caused the painci- 
ples with which it was in contact to assume new 
forms, but itself remains the same. The pressure of 
atmospheric air is not at all essential to these changes, 
therefore its agency cannot be regarded in explaining 
the phenomena : the constitution of the ferment it- 
self is imperfectly understood, but it is supposed 
that it owes its power to a minute proportion of glu- 
ten. This substance, to which is attributed a cata- 
lytic influence, has an elastic texture, and a grey 
color : it exists to the extent of 20 per cent, in good 
wheat flour, and is found to contain nitrogen, hence 
it is somewliat allied to an animal production. As 
a proof that the presence of some principle analogous 
to yeast is necessary for fermentation, it may be 
mentioned, that a solution of sugar, placed in the 
most favorable situations, can never be made to 
acquire a vinous taste without its addition. At 
one time, must, (the juice of the grape,) was thought 
to militate against this view, as it ferments sponta- 
neously, but a substance allied to gluten has been 
detected in it, and is supposed to exist in the juices 
o&dl fruits. 

*.^pio&er illustration of this doctrine is seen in the 
cojijl^pfiuon of starch into gum and sugar, under the 
ii^fl^nce of ^astaae. When starch is subjected to 
a Mt of 280^, it gradually assumes the properties 
a gum, and becomes mucilaginous : it then forms 
‘ British gum, much used by calico printers for thick- 


ening their mordants. When thus altered, it is call- 
ed by chemists deatrine^ from the effects of its solu- 
tion on polarized light. From starch has been sepa- 
rated a viscid ductile substance, called diasiaae ; in 
its physical characters it is analogous to gluten, and 
like the latter, is supposed to possess catalytic in- 
fluences, for it converts starch from a gelatinous into 
a mucilaginous substance, (dextrine,) and at a still 
higher temperature into sugar, liiis remarkable 
substance exists in germinating barley, and, perhaps 
contributes to render it saccharine, a preliminary, 
step to fermentation. If starch be boiled - In diluted 
sulphuric acid for some time, the same effect is pro- 
duced as that attributed to diastase. No apology 1 
conceive is required if one more example of the effect 
of this mysterious agent be adduced : it is a well 
known fact, that hydrocyanic, or prussic acid, is 
found in the bitter almond after it has been distilled 
at a gentle heat ; this violent poison docs not, how- 
ever, exist in it originally, but is the result of a 
decomposition of its elementary principles, and their 
assumption of new forms : the peculiar flavor of the 
almondde pends on a neutral principel, called amyg- 
dalin ; when this is distilled by itself no decompo- 
sition takes place, but if a small quantity of another 
neutral substance, called emulmtCf be present, a 
catalysis occurs, and the amygdalin is resolved into 
a variety of substances, the atomic weight of which 
combined is found to be equal to that of the amyg- 
dalin. One of the substances thus i)roduced is 
hydrocyanic acid ; in this instance we see tlial the 
emulsine plays a part similar to that of gluten and 
diastase. 

Before quitting the consideration of this doctrine, 
let us consider the position in which it deserves to 
be placed, it must be obvious to its warmest advo- 
cates that it is open to many and serious objections, 
as all theories necessarily must be whic:h are insuffi- 
cient to account for the phenomena connected with * 
them ; still there is much in the subject of catalysis 
which requires long and patient investigation, and 
those disposed to cavil should remember that it is 
much easier to upset an unsatisfactory theory than 
to substitute a better in its place. Notwithstanding 
this opinion let me not be imagined to argue in its 
favor, for after reviewing the different illustrations 
above given 1 am driven to the conclusion that we 
must receive its supposed effects with jealousy and 
caution, and regard them as a pleasing fiction rather 
than as a satisfactory explanation. It cannot 
have escaped observation that this action is rarely or 
never developed without the presence of caloric; 
not to mention the effects of the spongy platinum, 
which are explained in a much more philosophical 
way than referring to catalysis. These are three ex- 
amples in all which heat plays a prominent part : in 
fermentation, for instance, the temperature is much 
raised, and until this occurs no sensible evolution of 
carbonic acid gas takes place. The intimate con- 
nection between the production of this gas, and an 
increase of temperature, has been previously noticed 
in this work, (page 75.) May not this natural gene- 
ration of heat produce those effects, which are as- 
cribed to the action of contact ? And, if this be 
admitted, a like conclusion may be drawn for the 
other cases, which are to a certain extent nothing 
but varieties of fermentation. Again, the agent 
diastase is inert, until the temperature is raised to 
280°, or the starch be boiled in sulphuric acid, in 
both which processes it need not be said caloric is 
developed; nor has the emulsine, though present, 
any decomx>oAng influence over the amygdalin, until 
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ifl distilled at a gmtU heat These and many 
Wre objections might be uiged did space allow: 
enough has been said to direct inquiry into the 
proper channel, and if this paper be instrumental in 
inducing any of the .readers of this Magazine to turn 
their attention to the doctrine of catalysis its end is 
attained. 

W. PRESTON. 

STONES USED IN THE ARTS. 

BY R. KNIGHT, ESQ. F.O.S. 

The stones used in the arts may be divided into two 
classes, those used as materials, such as marbles, 
porphory, &c., and those used as tools, or for grind- 
ing, pulverising, and polishing, or sharpening edged 
tools, and other articles. The lattef class is proper- 
ly divided into those of a sand-stc<'ie nature, and those 
similar to slate. The following is a synopsis of the 
chief kinds. 

SANDSTONES. 

Grit or Sftndstone—Of this variety the universally 
known and justly celebrated Newcastle grindstones 
are formed. It abounds in the coal districts of Nor- 
thumberland, Durham, Yorshire, and Derbyshire; 
and is selected of different degrees of density and 
coarseness, best suited to the various manufactures 
of Sheffield and Birmingham, for grinding and giving 
a smooth and polished surface to their different 
wares. A similar description of stone, of great ex- 
cellence, and which is of a lighter color, much liner, 
and of a very sharp nature, and at the same time not 
too hard, is conlined to a very small spot, of limited 
extent and thickness, in the immediate viclnky of 
Bilston, in iitaffbrdshirc, where it lies above the coal, 
and is now quarried entirely for the purjjose of 
grindstones. 

A hard close variety, known by the name of car- 
penter’s rub-stoiic, is used as a portable stone for 
sharpening tools by rubbing them on the Hat stone 
instead of grinding. It is also much employed for 
the purpose of giving a smooth and uniform surface 
to copper-plates for the engraver. 

There is a much softer variety of sandstone, usu- 
ally cut into a square form, from eight to tw’elve 
inches long, used dry by shoe-makers, cork-cutters, 
and others, for giving a sort of coarse edge to their 
bladed knives, and instruments of a similar descrip- 
tion. A variety called Yorkshire Grit, not at all ap- 
plied as a whet-stone, is in considerable use as a 
polisher of marble, and of cupper-plates. 

HONE slates. 

Norway This is the coarsest variety 

of the hone slates. It is imported in very conside- 
rable quantities from Norway, in the form of square 
prisms, from nine to twelve inches long, and one 
to two inches diameter, gives a finer edge than the 
sand stones, and is in very general use. 

Charley ForeeMone is one of the best substitutes 
jfbr the Turkey oil-stone, and much in request by 
joiners and others, for giving a fine edge. It has 
hitherto been found only on Charnwood Forest, near 
Mount Sorrel, in Leicestershire. 

Ary-stone^ Scotch-stone^ or Snake^etone^ is most 
in request as a polishing stone for marble and 
copper-plate ; but the harder varieties have of late 
been employed as whet-stones. 

Idwallf or tVelnA (Histone^ is generally harder, 
but in otlier respects differs but little as whet-stone 
from tlie Cli«rley Forest ; but in consequence of its 
being more expensive, is in less general ^use. It is 


obtained from the vidnity of Uyn IdwaU, in t]» 
Snowdon district of North Woles. ^ 

Dwimthire OitetOM is an excellent Toriety for 
sharpening all kinds of thin-edged broad instni- 
ments, as plane-irons, chisels, &c., and deserves to 
be better known, ^is stone was dirst brought 
into notice by Mr. John Taylor, who met with it in 
the neighbourhood of Tavistock, and sent a small 
parcel to London for distribution ; but for want of 
a constant and regular supply, it is entirely out of 
use here. 

CutleFs Green-hone is of so hard and close a 
nature, that it is only applicable to the purposes of 
cutlers and instrument-makers, for giving the last 
edge to the lancet, and other delicate surgical in- 
struments. It has hitherto been only found in the 
Snowdon Mountains of North Wales. * 

German Roxor-Aone.— This is universally known 
throughout Europe, and generally esteemed as the 
best whet-stone for all kinds of tlie finer description 
of cutlery. It is (fbtained from the slate mountains 
in the neighbourhood of Ratisbon, where it occurs 
in the form of a yellow vein running virtually into 
the blue slate, sometimes not more tiian an inch in 
thickness, and varying to twelve and sometimes 
eighteen inches, from whence it is quarried, and 
then sawed into thin slabs, which are usually 
cemented into a similar slab of the slate, to serve 
as a support, and in that state sold for use. That 
which is obtained from the lowest part of the vein 
is esteemed the best, and termed old rock. 

A dark slate of very uniform character ; in ap- 
jiearaiice not at all laminated ; is in considerable 
use among jewellers, clock -makers, and other work- 
ers in silver and metal, for polishing off their work, 
and for whose greater convenience it is cut into 
lengths of about six inches, and from a quarter of an 
inch to an incli or more wide, and packed up in small 
bundles from six to sixteen in each, and secured by 
means of withes of osier, and in that state imported 
for use, and called blue polishing stones. 

Grey Polishiny-etone is of very similar properties, 
but of a somewhat coarser texture and paler colors. 
Its uses are the same, and they are manufactured near 
Ratisbon. 

A soft variety of hone-slate is confined to curriers, 
and by them employed to give a fine smooth edge 
to their broad and straight-edged knives for dressing 
leather. They are always cut of a circular form, and 
are called Welsh clearing stones. 

Turkey Oil-stone — ^This stone can hardly be con- 
sidered a hone-slate, having nothing of a lamellar or 
schistose appearance. As a whet-stone, it surpasses, 
every other known substance, and possesses, in an 
eminent degree, the property of abrading the hardest 
steel, and is at the same time of so compact and * 
close a nature, as to resist the pressure necessary 
for sharpening a graver, or other small instruments 
of that description. Little more is known of its 
natural history than that it is found in the interior 
of Asia Minor, and brought down to Smyrna for sale. 

MILL-STONES. 

The French Burr MiU-eionet so justly esteemed 
as the best material for forming mill-stones for grind- 
ing bread-corn, having the property of separating a 
larger proportion of fiour from the bran than can be 
effected by stones formed firom any other material. 

Conway Millstone very much resembles the French 
in appearance. A quarry ofr this was opened near 
Conway, about twenty fears since, which at first ap- 
peared very promising ; but it was soon discovert 
that it was the upper stratum only that posesied 
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th0 porom property so essential, the lower stratum 
liginy found too close and compact to answer thr 
pnipose. 

Cologne M%lUstone,—T\aa substance is an exceed- 
iogly tenacious porous lava. Mill-stones are made 
of this material in great quantity near Cologne, and 
transported by the Rhine to most parts of Europe. 
Smaller stones, from eighteen inches to thirty, are 
much used for hand-mills in the West Indies, for 
grinding Indian com, for which purpose they are 
well adapted. 

POLISHING STONES. 

Emery-stone , — No substance is better known, or 
has been subservient to the arts for a longer period, 
than this. The gigantic columns, statues, and o'be- 
lisks of Egypt owe their carved and polished forms 
and surfaceif to the agency of emery. It is obtained 
almost entirely from the island of Naxos, where it 
occurs in considerable abundance, in detached irregu- 
lar masses. It is reduced to the state of powder by 
means of rolling or stamping-mSlls, and afterwards 
by sieves and levigation. 

Pumice-stone is a volcanic product, and is obtained 
principally from tlie Campo Bianco, one of the Li- 
pari Islands, which is entirely composed of this sub- 
stance. It is extensively employed in various 
branches of the arts, and particularly in the state of 
powder, for polishing the various articles of cut 
glass ; it is also extensively used in dressing leather, 
and in grinding and polishing the surface of metallic 
plates, tkc. 

Rotten-stone is a variety of Tripoli, almost pecu- 
liar to England, and proves a most valuable material 
for giving polish and lustre to a great variety of 
articles, as silver, the metals, glass, and even, in the 
hands of the lapidary, to the hardest stones. It is 
found in considerable quantities both in Derbyshire 
and South Wales. 

Yellow Tripoli, or French Tripoli^ although of a 
less soft and smooth nature, is better adopted to par- 
ticular purposes, as that of polishing the lighter des- 
cription of hard woods, such as holly, box, &c. 

Touchstone is a compact black basalt, or Lydian- 
stone, of a smooth and uniform nature, and w used 
principally by goldsmiths and jewellers as a ready 
means of determining the value of gold and silver by 
the touch, as it is termed— that is, by rubbing the 
article under examination upon the stone, its appear- 
ance forms some criterion ; and, as a further test, 
a drop of acid, of known strength, is let fall upon it 
and its effect upon the metal denotes its value. 

Bloodstone is a very hard, compact variety of he- 
matite iron ore, which, when reduced to a suitable 
form, fixed into a handle, and well polished, forms 
the best description of burnisher for producing a high 
lustre on gilt coat-buttons, which is performed in the 
turning- lathe by the Birmingham manufacturers. 
The gold on china ware is burnished by its means. 
Burnishers are likewise formed of agate and flint ; 
the former substance is preferred by book-binders, and 
the latter for gilding on wood, as picture-frames, &c. 

DISTILLATION. 

(Resumed fnm page \hA.) 

The trade of the spirit distiller is divided into two 
br^aiphea, the malt distiller and the rectifier. The 
of the first is to make from grain, or other 
OMterial, an impure spirit, called malt spirit, or 
udiiskey, with which he supplies the rectifier. This 
person rectifies, or purifies, that which he receives, 
takes from it all smoky and empyrcumatic tasie^ 
renders it stronger, if necessary— and communicates 


to it such flavor as makes it into the various liquors 
called gin, peppermint, bitters, British brandy, &c. 
The process is as follows : — 

The English malt distiller takes two quarters of 
barley and one of malt, which proportion varies 
according to circumstances, and mashes these up as 
a brewer does for the making of beer — no hops are 
added, nor is it afterwards boiled, but being cogied 
to about 70 degrees, set at once to work. Fermen- 
tation soon ensues — the temperature rises to nearly 
100 degrees — and a spirituous liquid is formed, 
more and more as the fermentation pfbc$)eds. It is 
suffered to proceed till the liquid, or mf^st, is on the 
point of turning sour ; or, in other words, until the 
vinous is about to change into the acetous fermenta- 
tion : and this is a nice point for the practical distil- 
ler to determine. Should he stop the fermentation 
too soon, the whole spirit he might have obtained is 
not procured ; if, on the other hand, he suffers it to 
proceed too far, part of the alcohol already formed 
will be changed to vinegar, and be lost. The point 
to which it may go with safety being determined, 
the must is taken up into the still at once, when the 
increastid heat stops the fermentation ; or if he should 
not be ready to distil it, he lets fall into the working 
tun a few dropsy of grease from a candle, which im- 
mediately stops all fermentation, and he may manage 
his affairs at more leisure. Were there not some 
method of at once stopping the action gouig oil, 
the w1k>Ic would often be spoiled, as even an hour 
will sometimes suffice to ruin a large quantity. 
Pearl-ash is sometimes used instead of tallow grease. 

The must being pumped into the still, tire is 
•laced beneath uptil it boils, when the spirituous 
part, about one-fifth of the whole, passes over 
through the worm, and is caught in cans, or con- 
veyed by a trunk into vats. I’hat which is left in 
he still after tiie first distillation is called distillers 
wash, and is given to j’igs, cows, &c., as a iiou 
rishing article of food. The above process, easy 
as it seems, is yet attended with some difficulties, 
chiefly on account of the nature of the ingredient. 
This it will be evident is flocculent and loaded with 
;lutinous matter, derived from the barley and the 
east employed — thus it will be apt to burn at the 
bottom of the still ; to prevent this a chain lies loose 
at the bottom of the still, capable of being roused 
every now and then. The liquid also is loaded with 
cai'boiiic acid gas, and this not only renders it very 
liable to boil over, but pours out of the nose of the 
worm in dangerous quantities, so as often to contami- 
late the air of the still-house to a very considerable 
degree, and a candle put upon the ground is very fre- 
quently extinguished by this cause. 

The spirituous liquid procured by the first distil- 
lation is low in strength, and strongly disagreeable 
.n flavor : it is called in this state low wines. This 
.mpure spirit is again put in the still, and distilled 
again along with impure potass, called in the trade 
grey salts. The object of these is to retain the oil 
which occasioned the peculiar flavor of the low wines, 
forming with it a kind of soap which does not paw 
>ver in distillation. The produce then of this second 
•peration, not merely much stronger than before, but 
less nauseous, is now called malt spirit, and is in a 
fit state to send to the rectifier — ^it is sold retail 
under the name of whiskey, but is infinitely inferior 
to that of Scotland or Ireland. If distilled without 
he salts, it would not be so tasteless as with them 
itill retaining the peculiar flavor of the ingredients 
iniployed, but purified from much that is sour, burnt 
and obnoxious to the palate. Thus, if oats be em- 
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Soyed instead of malt and barley, and submitted to 
Se same process, but without the salts, it produces 
IPratch or Irish whiskey — if raisins be fermented and 
Sibtilled the result is brandy— rice produces arrack— 
Ipigar, rum— and so on ; the spirit having a par- 
taste ‘according to the material from which it 
% made. 

J The rectifier merely carries on the process further, 
by the same means. He places the malt spirit 
l^nto his still, adds more grey salts — makes it boil- 
land condenses the vapour. The spirit is now still 
I purer than before, yet not pure enough, except for 
I common pdtposes, such as the making of very com- 
l mon goods : it is now called rectified spirit. It 
must be distilled a fourth time, but with white salts 
— that is with pearl-ash. This time it ought to be 
tasteless and exceedingly strong : iti is now called 
spirits of wine. If required still stronger Mid 
purer, it must be submitted to distillation a fifth 
time, and passing over is called highly rectified 
spirits of wine ^ or alcohol^ though it is not absolutely 
so, as a portion of water will still be attached to 
it. To deprive it of this, otherwise than by the 
above operation, is no part of the business^ of the 
distiller. 

(Continued on page 236.^ 

ANSWERS TO QUERIES. 

37 — What is the best method of bronzing iron or 
steel ? Answered in page 168. 

79 — Why are there not the same number of eclip^ 
ses every year ? An eclipse cannot take place unless 
the moon is at or near one of her nodes, or the 
points in which her path crosses the earth's equa- 
tor. This does not take place exactly the same 
number of times each year ; that is to say, the 
motions of the moon do not exactly agree with the 
periodical revolution of the earth around the sun ; 
atad, therefore, the three bodies are not, at any 
particular time of the year, in exactly the same 
relative situation with each other, as they may be 
in other years, therefore the number of eclipses varies. 

102 — What is the difference between sheet and 
forked lightning^ and the came of that difference ? 
When an electrical machine is in action, and no par- 
ticular conducting body be held near the prime con- 
ductor, the disturbed electric fluid with which it is 
charged will fly off into the surrounding air in flashes 
of light, producing an appearance similar to a minia- 
ture sheet of summer lightning, and unattended 
with noise ; but when the finger, or other conduct- 
ing body be held near the charged machine, the 
fluid will be drawn off in a more concentrated and 
zigzag flash, accompanied by a loud snap. So it is 
with lightning, when the atmosphere is dry, and the 
evaporation great— a large quantity of free electricity 
is accumulated in the air ; during the day it is not 
apparent, but in the evening, when the diminished 
heat causes a partial condensation of the atmospheric 
vapours, part of that latent electricity becomes free, 
and passes away to the earth, &c., in gleams of dif- 
fused light; but should an uncharged cloud pass 
through such a charged atmosphere, it would 
collect the fluid to itself, and retain it until as it 
wafts along it meets with another cloud, or else a 
part of the earth, which is diffcrehtly electrified, 
when immediately a commotion takes place — a 
violent attraction between them ensues— and the 
lightning passes across in vivid and forked flashes. 

103 — Is there any rule for geometrically trisecting 
any rectilineal angle ? This question has always been 


considered one of the ^metrical imposslbilites ; 
but a correspondent writes us from Belfhst, that 
there is a method of trisecting an arc, (which is 
much the same thing,) in Ward's Mathemati* 
cian'a Guide. We have not the work to copy it ifrom. 

107— may there not he inieenteg a perpetual 
motion, and what is the nearest approach to it ysf 
known f Answered in page 194. 

108 — Why is snow white? Color arises from a 
peculiar property the surfaces of bodies have in ab- 
sorbing some part of the rays of light, and refract- 
ing others : thus, if a substance absorb all hut the 
red rays, it will appear red ; if but the blue, it 
will seem blue ; if it absorb all of them, it will be 
black ; if none of them, that is, if it reflect all the 
light it receives, it will be white.' Thus it is with 
snow ; by why it is that snow and other Jbodies have 
their particular properties of absorption and reflec- 
tion is, and perhaps may ever remain, unaccounted for. 

110 — What is the best receipt for permanent ink, 
for writing on linen without preparation? See 
Miscellanies of present No. 

111 — IIow is the Koniophostie lAght, as shown at 
the Surrey Zoological Gardens, produced ? Answered 
in page 1B8. 

114 — If you place a pail of water in a fresh* 
painted room a film of oil will come on the surface. 
What is ihe^ reason of it ? The fumes of oil and 
turpentine which are floating about a room fresh 
painted are condensed, when they come in contact 
with the cold surface of the water, and thus not 
merely a film of oil is seen to cover the pail, but the 
room loses its smell much sooner than if the oily 
vapours were allowed to float about unarrested. 

1 16 — When an effervescing draught is mixed in a 
tumbler, and stirred with a spoon, or glass rod-^ 
this striking the edge of the tumbler emits a diffe* 
rent sound as the effervescence proceeds. Why is 
this ? Sound is occasioned at all times by the vibra- 
tion of an clastic body, and as these vibrations are 
perfect or imperfect, so will the sound be clear and 
distinct, or confused and discordant. So also in pro- 
portion to the size of the body moved, and the 
rapidity of the vibration, the sound will be of a par- 
ticular Megrce of tone and loudness. Apply this 
axiom to the case in question, and the reason of a 
difference of sound will be apparent. The glass is 
the object struck — the liquid within, by its gaseous 
particles striking the sides of the glass in their pas- 
sage upwards, impede the regular vibration, and 
that in exact proportion to the degree of efferves- 
cence : thus the sound of the vibrating glass varies. 

121 — How is ivory to be stained of various colors, 
and also how bleached when yellow by time ? An- 
swered in page 203. 

122— y a fresh egg be pressed longitudinally 
between the palms of the hands it will not break 
while an addled egg breaks ' easily. Why is this ? 
l\itrefaction tends to destroy the adhesion between 
the particles of the egg-shell by dissolving the albu- 
men contained in it. Thus, although the shell of a 
fresh egg be hard and tough, so as to resist the 
pressure of the hand upon it, yet as soon as the egg 
becomes addled, the shell becomes rotten, and breaks 
with a much slighter pressure. Thus in the boxes of 
eggs imported from abroad, almost all those found 
accidentally broken by their transit are bad eggs, 
while the fresher they are when packed, the leas will 
be the proportion of those broken. 
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MISCELLANIES. 

Purifying Unseed Oi7. — It is requisite that 
artists should have the linseed oil they use per. 
fectly colorless, as othervrise it would spoil the 
more Jelica^ tints. To purify it is extremely easy 
•.even putting a bottle of the oil in the sun for some 
days will accomplish the object; but as this pro- 
cess is somewhat tedious, it is better to put in a 
two-ounce phial, three-quarters full of good common 
linseed oil, a piece of wluting, as big as a nut, pre- 
viously powdered. Shake Aem together, and put 
the phial on the hob of a stove, or in an oven. In 
two day^, and sometimes in a few hours, the whit- 
ing will have carried down to the bottom all color 
and impiiiity, and the refined oil floating at top may 
be poured off for use. — ^ bd. 

JnJssfor Marking Linen. — Dissolve one dram of 
the salt, called nitrate of silver, or lunar caustic, 
in three-quarters of an ounce of water. Add to the 
solution as much liquid ammoma as wOl re-dissolve 
the precipitated oxide, with sap green to color it, 
and gum water to make the volume amount to one 
ounce. Traces written with this liquid should be 
first heated before the fire, to expel the excess of 
ammonia, and then exposed to the sun-beam to 
blacken. For this liquid, linen requires no previous 
preparation.^URE. 

Second Receipt. — ^Imbue the linen first^with a 
solution of carbonate of soda. Dry the spot, and 
write upon it with a solution of the nitrate of silver, 
thickened with gum, and tinted with sap green. — 

Composition Ornaments Jbr Picture Frames ^ Ijfc. 
—The commoner ornaments, which are employed 
for the decoration of the interior of theatres, &c., 
are made, as has already been mentioned, (see page 
04,) of mashed paper. The more delicate scroll 
work, however, usually used to decorate picture 
frames and looking glasses, made by dissolving 
some glue in water, in the same manner as carpen- 
ter’s use it, but not so strong a solution as they re- 
quire. Add to this when melted a little brown 
sugar, or treacle, and as much whiting as will make 
the whole a strong paste, or rather thin dough, 
which when hot should be just liquid enough to be 
poured into the moald4 After an hour the cast may 
be taken out, and suffered to dry gradually — the 
use of the sugar is to prevent the mass cracking 
while.becoming hard. The moulds are of melted 
sulphur, mixed with black lead to toughen it, and 
made in the same manner as recommended in No. 
24, page 191. They must be well oiled or greased, 
before using. — ed. 

Wax Impressions from SealSf iSfC. — Warm the 
seal a little, and rub over it the end of a wax can- 
dle-then sprinkle it with the best vermillion. 
Melt the sealing wax by bolding it over a candle, 
so that it does not catch fire— suffering it to drop 
upon the paper ; impress the prepared seal upon it, 
and if done carefully, a fine impression will be made. 
If several seals are to be made at once, or even one 
of a large size, it is customary to melt the sealing 
wax in a small ladle, or crucible, from which it may 
be poured as wanted. 

Sometimes seals of different colors are seen. 

3 are made by merely dusting the seal with a 
: of one color and stamping it upon wax of 
r; thus, dust the seal with lamp black, and 
imqwebs it dpon red ^ax — the impression will have 
a black centre and red edeje. 


Color produced bg Cb/d.— In two or three wine 
glasses, each containing some distilled water, diffuse 
a little newly prepared white prussiate of iron, and 
exclude the action of the air, by covering the con- 
tents of each glass with a thin layer of oil. It these 
colorless liquids be now exposed to different degrees 
of cold, it will be perceived, that, whenever the 
water in either of them freezes, the white precipi- 
tate will become blue. — sir h. davy. 

Color changed hy Air. — Dissolve some oxyde of 
nickle in caustic ammonia, which will produce a 
solution of a rich blue color ; by exposure to the 
air, this gradually changes to a purple^'^ond lastly, 
to a oioleti the addition of an acid will, however, 
convert the whole into a green. Add ammonia 
again and the original color will be restored, and 
pass through the changes as before. 

To Restore Decayed Writings. — Cover the let- 
ters with phlogisticated or prussic alkali, with the 
addition of a diluted mineral acid ; upon the appli- 
cation of which, the letters change very speedily to 
a deep blue color, of great beauty and intensity. 
To prevent the spreading of the color, which, by 
blotting the parchment, detracts greatly from the 
legibility, the alkali should be put on first, and the 
diluted acid added upon it. The method found to 
answer best hasf been, to spread the alkali thin with 
a feather or a bit of stick cut to a blunt point. 
Though the alkali should occasion no sensible 
change of color, yet the moment the acid comes 
upon it, every trace of a letter turns at once to a 
fine blue, which soon acquires its full intensity, and 
is beyond comparison stronger than the color of the 
original trace. If, then, the corner of a bit of blot- 
ting paper be carefully and dexterously applied near 
the letters, so as to imbibe the superfluous liquor, 
the staining of the parchment may be in a great 
measure avoided ; for it is this superfluous liquor 
which, absorbing part of the coloring matter from 
the letters, becomes a dye to whatever it touches:' 
Care must be taken not to bring the blotting paper 
in contact with the letters, because the coloring 
matter is soft whilst wet, and may easily be rubbed 
off. The acid chiefly employed is the marine ; but 
both the vitriolic and nitrous succeed very well. 
They should be so far diluted as not to be in danger 
of corroding the parchment, after which the degree 
of strength does not seem to be a matter of much 
nicety. 

Callofs Soft Varnish. — Take of virgin-wax, four 
ounces, of amber, (or of the best asphaltum cal- 
cined,) and of mastic, each two ounces, of resin, 
common pitch, or shoemaker’s wax, each one ounce, 
and of varnish, or turpentine, half an ounce. Hav- 
ing prepared all these ingredients, take a new earthen 
pot, and put it over the fire, with the virgin-wax in 
it : and when that is melted, add gradually to it the 
pitch ; and afterwards the powders, stirring the 
mixture each time in proportion to the addition 
made to it. When the whole is sufficiently melted 
and mixed together, take the pot from the fire, and 
having poured the mass in an earthen vessel, full of 
clean water, form it into balls, by working it with 
the hands, and keep them in a box, free from dust, 
for use. 

The two ounces of mastic are to be used only in 
summer, because it hardens the varnish, and pre- 
serves it from being cracked by the engraver's lean- 
ing over the plate daring the graving ; but in that 
designed for winter, only one ounce should be put. 




Or all the eciences which have, from time to time, 
occupied the attention of mankind, no one has 
made such rapid progreu, nor ha^ been attended 
with auch unexpected reacts aa galvaniam ; and 
Choae great diacoveriea which have marked ita 
eourae are rendered atill more wonderfiilf aa they 
have, for the moat part, ariaen not from larger or 
more complicated apparatus, but from batteriea 
and macUnea, infinitely leas expensive and more 
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' simple than those previously employed. Of these 
machines, one of the most ingenious and effective 
is the subject of the present paper ; and one of the 
simplest batteriea is that of Mr. Mullins, commonly 
called the sustaining battery. These two, indeed, 
should be used toge&er, as by their joint assistance, 
intensity, quantity, and long continuance of the 
galvanic power can, at all tihies, be insured, add at 
comparatively a very tirifling expense. 



210 


MAGAZINE 

To imderstand properly the Electro-magnetii 
Machine of Mr. Bachboffner ; it is first necessary 
to consider the effects of passing a current of the 
galvanic fiuid, (if fluid it be,) through a very long 
conductor. 

£!r. l.~ Charge a small galvanic battery, and 
take hold of two short wires— connected, one with 
the copper end of it, and the other with the zinc 
(the hands being previously wetted,) when a very 
small shock only will be perceived. 

2 — Let one of the wires be forty or fifty 
yards long, covered with cotton or silk, and coiled 
up. The shock felt from the same battery will be 
greatly increased. 

£r. 3. — Place within the coil mentioned in !he 
last experiment an iron rod, about an inch diameter, 
and the shdek will be felt much stronger than 
before. 

Ejf, 4. — Instead of the iron rod, place within 
the coil a bundle of iron wires, six or seven inches 
long, and of such a number as be of the same 
bulk as the rod. Upon passing the current through 
the coil as before, and making the body part of the 
circuit, the' shock will be doubly as intense as 
before. 

In the three last experiments, as well as in all 
those which follow, it is to be observed that the 
effect takes place only at the moment when contact 
with the battery is made and broken, and fSr this 
reason, — it is not the fluid contained, or rather 
disturbed, in the battery itself which passes through 
the coil of wire ; but in galvanism, as well as in 
free electricity, when one body is charged it in- 
fluences, and fresh arranges the fluid which those 
bodies in its neighbourhood are charged with. 
Thus when the coil is used, its whole latent fluid is 
disturbed at the moment of contact with the bat- 
tery, and to produce a constant succession of such 
disturbances, an equally rapid breaking and form- 
ing again the connection of the battery and the 
coil are necessary. Mr. Bachhoffner’s machine 
accomplishes this easily. In galvanism the effects 
produced are of two kinds ; one effect arises from 
the quantity of fluid excited, or put in motion — 
the other is not according to quantity, but to in- 
tensity. For example, if two very large plates, 
one of copper, the other of zinc, be rolled up so as 
to form a battery, and the effect of it be observed, 
it will be found to melt the metals, and to produce 
a very brilliant light with charcoal points, but it 
will scarcely give a shock, or decompose water; 
but if the two sheets of metal be cut up into nu- 
merous smaller plates, and arranged so as to form a 
compound battery, they will now decompose water 
rapidly, though they would not before. To ac- 
complish this double action at pleasure, a second 
coil of a thinner wire is wound round the first 
coil; and when a shock is passed along the first 
wire, a disturbance of the fluid takes place in the 
second, and if any body be connected with its two 
ends, chemical decomposition will rapidly take 
place. The coil is represented in Fig. 2, and may 
be thus made For the iron wires in ^e centre, 
procure some common bonnet wire, covered with 
cotton, straighten it, and cut it into lengths of 
abi^aijc^ inches ; tie these up in a bnndle about an 
jljp gija diameter— then have made by the turner a 
of wood, which is to be four inches long, 
'ttd formed in the same manner as the reels upon 
which dotton is usually wopnd—with a hole in the 
centre large enough to pan the bundle of wires 
within it, and with upright sides, to prevent the 
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wire which is to be wound round it from slipping 
off. The wire for the inner coil is common thick 
bell wire, (No. 16.) It must have cotton or silk 
twisted round it, and be about 100 yards long, 
(80 yards will do very well.) It is to be coil^ 
evenly over the bobbin prepared for if, the ends 
being left out. Upon this primary coil as it is 
called, is wound, in like manner, a second of very 
thin wire, also covered with cotton. This may 6e 
of the size. No. 22, and should be four or five times 
longer than the former, or about 2000 feet. The 
ends must also project, but the two wires are not 
to be soldered, or otherwise connected together in 
any part whatever. 

This is the coil which forms part of the machine 
of Mr. Bachhoffner, seen in Fig. 1, at H. The 
bundle of iron \9ire being marked G. Attached to 
the machine are six binding screws, A B C D E F. 
Those on the foot-board E F, are for securing the 
poles of the battery ; C D arc for securing the con- 
ductors, which give the shock. Those seen at the 
top of all, A B, are for effecting the calorific and 
electro-chemical effects. 1 is a multiplying wheel, 
connected by a catgut board to the smaller wheel at 
J. As this turns, the toothed wheel K turns with 
it, and in turning strikes by its various teeth against 
a spring, and thus contact is rapidly and effectually 
broken. 

To use this apparatus, fasten the poles of a small 
sustaining battery into the poles E F, by which 
means a current of electricity is made to circulate 
through the primary or thick coil. Thus it passes 
immediately from E to the inner end of the thick 
wire which is fastened to E. It passes along this 
wire, and comes out at B, where the other end of 
the wire is soldered. The cap F, which holds the 
pole of the battery, has a wire beneath, which 
reaches to the toothed wheel, and by means of the 
spring it is connected with A, whenever the wheel , 
and spring touch each other. It will be remarked, 
that there is no metallic communication between 
A and B, until a wire join one to the other. To 
C and D are fastened the two ends of the smaller 
wire only. The application of this machine is seen 
by the following experiments : — 

Ex. 5. — Screw into the holes C and D two con- 
ducting wires. If the hands (being previously 
moistened,) be now made to grasp the latter firmly, 
and the wheel at the same time put in motion, a 
rapid succession of shocks are experienced, pro- 
ducing the most excruciating agony, and such m 
few persons can withstand, even for a few seconds. 

In performing this experiment, care should 
taken not to continue the action of the machine after 
being requested to desist, as in most cases the 
muscles of the party receiving the shock are so 
’orcibly contracted, as to prevent them from loosen- 
ing their hands from the conductors ; the shock is, 
however, much modified by removing the bundle of 
Ton wires, G G. 

Ex. 6. — Screw into the hole, A, an iron wire, 
and into the opposite one of copper ; to the other 
!Ad <ff which a file must be securely fixed by 
.wisting the wire round it several times : remove 
dso the toothed wheel from its stand; then draw 
,he end of the iron wire up and down the file, very 
beautiful scintillations will be thrown off, forming a 
'ery brilliant experiment if performed in a darkened 
room. 

£x. 7.— Remove the file from the copper wire in 
he last experiment, and press the latter (the con- 
lexion with the instrument remaining as in the 
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f former experiment) firmly on a sheet of tinned 
iron, that has been previously scratched with any 
(pointed instrument; strew over the latter a few 
! grains of bruised gunpowder ; by drawing the iron 
i wire briskly over the tin plate, in contact with the 
’ powder, it will be readily inflamed. 

Ejc, 8.— If a tea-spoonful of ether be substituted 
ibr the powder, the latter will, in like manner, be 
^ ignited. 

Ex. 9. — The decomposition of water is usually 
shown by a battery of very numerous plates ; it 
being well understood that a single pair of plates is 
incapable of eflectiiig it ; by the aid of this instru- 
ment, the decomposition of water is readily ob- 
tained by a single pair of plates of the smallest 
size. Dr. Wollaston’s celebrated ^thimble battery, 
or even a wire of zinc and copper, being sufficient 
for the purpose. In all these electro-chemical 
effects, the primary current is the one employed, 
the power of the secondary current, although ca- 
pable of producing the most violent muscular ac- 
tion, posst'sscs but very feeble decomposing or calo- 
rific properties. 

Screw two copper wires into the holes, \ B, the 
ends of which must be made to dip into a cup con- 
taining water ; if the wheel be nf>w revolved, the 
decomposition will proceed with some rapidity. 

Ex. 10. — Substitute for the wires in the l^t ex- 
periment two small plates ; place between these a 
piece of white blotting paper, saturated with a 
solution of the iodide of potassium ; after the 
w'heel has been turned for a few seconds the salt 
will be decomposed, showing, by the stain on the 
paper, the liberation of iodine. The neutral salts 
may be decomposed, in a similar manner: litmus 
paper being employed instead of the former. 

The apparatus is furnished with wheels and 
^ springs of several different metals, for showing the 
' variation in the light evolved ; when these are 
employed, the effect is much increased by em- 
ploying a more powerful battery. 

Gold, silver, and copper leaf, also readily undergo 
combustion when treated in a similar manner, dis- 
playing the characteristic light peculiar to each'. 

In conclusion, we may add, that all the effects of 
the compound or intensity battery, may be exhibited, 
by the aid of this instrument, with a single pair of 
plates. An account of the sustaining battery in 
our next. 

DOCTRINE OF ISOMORPHISM, 
Isomorphism, derived from two Greek words 
signifying similarity of form, is the name given to 
that branch of science, the object of which is to 
point out the relation held by the various elemen- 
tary bodies to each other, and extending from them 
through a lengthened series of chemical compounds. 
Few subjects in truth are more worthy of examina- 
tion than this theory, (if theory it should be called,) 
for the discovery of which mankind is indebted to 
the chemist Mitscherlich. 

Let a person examine specimens of phosphorus 
and arsenic < though there be few marks of simi- 
larity between them— -the one being a metal, the 
other a substance sui-generis he will be struck 
by the remarkable coincidence in the odour peculiar 
to the bodies. This, though of little moment, when 
viewed as an isolated fact, might invite forther 
investigation ; and, pursuing it Sirough their com- 
binations, the resemblance will be found still more 
striking; thus they both form acidh, containing 


flve proportions of oxygen ; and the salts, formed 
by the combination of these acids with alkalies are 
what is called i8omrphoit8--t\ai Is, they are of 
equal form: the arseniate of soda, for example, 
crystallises in oblique rhombic prisms ; so also does 
the phosphate of the same base ; * hence, when 
these two salts are dissolved together in water, it is 
a moat difficult thing to crystallise them apart. If 
the bisulphate of any base be examined, it will be 
found to correspond precisely with binorseniate of 
the same, or any isomorphous base. By observing 
many such coincidences as these, Mitscherlich was 
led to the conclusion, that all known elementary 
siibatances were more nearly related to each other 
than had been hitherto imagined, and thus laid the 
foundation of his brilliant discovery ; the doctrine of 
which, (a strong confirmation of the atibmic theory,) 
is founded on the following law : that, the same 
number of atoms, combined in the same way, pro- 
duce the same crystalline form; independent of 
the chemical nature of atoms, and determined 
only by their number and relative position.’’ — 
Graham*a Chemistry^ page 137. Isomorphism, 
in the strict sense of the word, can only be recog- 
nised between bodies in a crystalline form such 
as the salts I have alluded to; in these, how- 
ever, there are several things common to both: 
the oxygen of the acids, the alkali, and the water of 
crystallization ; here the phosphorous and arsenic, 
being the only components that cannot be paired 
off, are presumed to be isomorphous, though not 
capable of actual comparison. 

The number of elementary bodies now known 
amounts to 55:* of these, 12 are non-metallic, 
the remainder, metallic. Instead of dividing these 
bodies into artificial groups, referring either to the 
date of their discovery^- their electrical affinities — 
or the effects of oxidation upon them— it is far 
more philosophical to classify them with regard to 
their natural alliances ; thus, to revert to our 
original illustration, though the bodies selected, be- 
long to different orders, no chemist would think of 
considering arsenic apart from phosphorus: on 
thcse^rinciplcs, all elementary substances have been 
divided into isormorphous groups, which possess pro- 
perties common among themselves ; and these indi- 
vidual groups may be further concentrated, with a 
few exceptions, which will be noticed, into one har- 
monious whole. Let us take a brief survey of the 
best-marked groups, and consider the relation they 
bear to each other : oxygen, sulphur, selenium, and 
tellurium, though at first sight appearing to possess 
little relation to each other, arc placed under one 
head; the resemblance between the non-metallic 
bodies, sulphur and selenium is undoubted. This is 
observed not only in the form of the crystals of 
which they bear a component part, but in many 
other circumstances ; thus they are found together 
in nature, are both fusible, volatile, and combustible, 
in the same degree, forming with hydrogen, colorless 
and combustible gases, sulphuretted and seleniu- 
retted hydrogen. This analogy is carried through 
the metallic sulphurets and seleniurets ; and, when 
combined with three atoms of oxygen, these bodies 
generate powerful acids ; and selenic add, like sul- 
puric acid, when mixed with water, raises its tempe- 
rature considerably ; again, the sulphate and selen- 
iate of soda are isomorphous, and less soluble in 
212 * than 100°, no commoi! coincidenence. Tellu- 

• This includes themltal " LanUne ’* recently dlscoveiwl 
by Dr. Hermann Meyer, of Berlin.— Vide British Association 
1839. Section B. > 
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riamis related to the above by one of its acids 
oxactly similar in composition and properties to 
sulphuric acid. Let us now inquire in what way 
oxygen is connected with this group ? • And it is ^ to 
organic chemist^ that we must look for a solution 
of this problem: the oxide of hydrogen is, we 
know, water ; the eulphuret of the same body is 
the gas sulphuretted hydrogen. Here there is 
nothing remarkable — but let the analogy between 
sulphur and oxygen be farther traced, and we shall 
find that either of these bodies may be substituted 
for the other. Alcohol, according to Liebig, is the 
oxide of an imaginary base, c^led ethyle, com- 
bined with an atom of water; its properties are 
well known — it is volatile, combustible, and when 
distilled yieldsiethers ; alcohol has its isomorphous 
compound, called mercaptan, in which sulphur 
takes the place of the oxygen, for it is a sulphuret 
of ethyle, combined with an action sulphuretted 
liydrogen. It possesses in a sticking manner the 
properties of alcohol, and yields sulphur or yarric 
ethers. Further evidence is not wanting to show 
the propriety of ranking' oxygen in this group. 
Hydrated cyanic acid, or cyanic acid with a propor- 
tion of water, has its sister compound in hydro- 
sulphocyanic acid, where the other elements re- 
maining unaltered, the two atoms of oxygen are 
replaced by two of sulphur. ‘ 

Another well-marked group is that containing 
chlorine, iodine, bromine, and fluorine. All these 
substances combine with hydrogen, forming gases, 
characterised by their odour and properties. The 
three first elements set fire to certain metals, when 
introduced into their vaponr—they all are negative 
electrics, and form acids with live atoms of oxygen 
and the salts of which have a well-defined isomor- 
phous character. Bromine and chlorine form a 
crystalline hydrate a 32°, with ten atoms of water, 
nitro-hydrobroraic acid, like aqua regia, which 
is a mixture of the nitric and hydrochloric acids, 
possessing the power of dissolving gold. Not less 
interesting is the group in which we find nitrogen, 
antimony, arsenic, and phosphorus ; little sliced 
be said concerning the two latter, as tliey were con- 
sidered in a previous part of this paper. Arsenic 
and antimony are prone to form acids when they 
unite with alkalies; their chlorides are volatile, 
may be sublimed without change, and are de- 
composed by water. All four, when combined with 
five atoms of oxygen, exist as strong acids ; but 
their analogy is most decidedly seen when combined 
with three atoms of hydrogen, for there is phos- 
phuretted, arsenuretted, and antiinonuiretted hydro- 
gen while the nitrogen yields ammoniacal gas. 

Another class contains potassium, sodium, am- 
monium, silver, and gold ; the salts of which are 
isomorphous ; among these is introduced a sub- 
stance, (ammonium,) which is not an elementary 
body, but is an hypothetical compound radical, 
and the base of hydrated ammonia. 1 need not 
point out the parallelism existing between ammonia, 
potash, and soda ; this is an instance where the 
oxide of a compound radical is isomorphous with 
the oxide of a simple metal, and is strong evidence 
of the existence of such a body as ammonium. 

One of the largest groups is that in which are 
placed the elements calcium, magnesium, manga- 
nese, iron, nickel, cobalt, zinc, cadmium, copper, 
bismuth, and hydrogen ; the^ assumption of a pro- 
portion of oxygen is a property, common to all these 
substances, in which state thl^'y are, of course, pro- 


toxides; if these protoxides be isomorphous Ihey 
ought to be able to be substituted one for another ; 
and this is found to be the case, for they are all 
capable of acting the part of constitutional water 
in salts, which water is the protoxide of hydrogen. 
The salt green vitriol is a sulphate of iron, with 
fin general) six atoms of water, but the sulphates 
of zinc and copper— of copper and nickel— or of* 
manganese and magnesia, will crystallize together 
with the same quantity of water, and will assume 
the same form without containing a trace of iron. 
These coincidences are such as could hsppen to 
isomorphous bodies alone, and confirm the truth 
of the doctrine. The last-mentioned elements are 
prone to assume a larger proportion of oxygen; 
namely, three of oxygen to two of metal, when they 
are peroxides ; and this brings us to a smaller 
group, which exists only in that state, or, in strict- 
ness, whose protoxides have not yet been isolated. 
This includes aluminum, glucinum, chromium, 
vanadium, and zirconium ; the salts of these oxides 
are remarkable for their sweet taste, hence the name 
of one of them. Alum we know to be a double 
sulphate of alumina and potass, but crystals of the 
form of alum may be obtained from the sulphates 
of potass, and peroxide of iron, because the latter 
is isormori)hous with alumina. Chromium and 
vanadium form acids with three atoms of oxygen, 
both which are converted into the oxide by contact 
with organic substances. 

Barium, strontium, and lead, form a small group 
closely allied to the magnesian. They have pro- 
toxides, which are slightly soluble in pure water ; 
tlie sulphates of barytes and lead are insoluble, and 
not only isomorphous, but dimorphous — in refe- 
rence to which a few words are required. Dimor- 
phism, as the term implies, is the property of 
those substances which possess double isomorphism ; 
and by its aid we arc enabled to ally the above a 
groups very closely to one another ; its application 
will be seen in some of the following examples ; 
the chlorine group, for instance, cannot be united 
directly with that containing sulphur, but it can 
indirectly through manganese ; in this way — chlo- 
rine forms an acid with seven atoms of oxygen, so 
also does manganese, and thus hyperchloric and 
hypermanganic acids constitute a connecting link 
between tlie groups they respectively represent ; in 
the same manner maganates are isomorphous with 
sulphates, consequently manganese with sulphur, 
and the latter, through the former, with chlorine. 
The transition from the manganese to the aluminous 
group is all but imperceptible, as they both agree 
in the constitution of their peroxides, and as before 
mentioned chromium and venadium form acids 
which are isomorphous with the manganic and 
sulphuric. If it were not for dimorphism, we 
should find it difficult to connect that group which 
contains lead with any of the others, for through 
agreeing in constitution with the magnesian, the 
general form of its crystals do not harmonize; 
carbonate of lead is usually crystallized in right 
rhombic prisms, whereas carbonate of lime as 
calcareous spa assumes the rhombohedron, these 
crystals would be incompatible with isomorphism, 
were it not known that the substance are dimor- 
phous ; lead in plumbo-calcite being analogous to 
calcareous spa ; and lime in arrogonite occuring in 
right rhombic prisms -the most common form of 
carbonate of lead. It must be confessed, that, in 
the present state of our knowledge, it is almost 
impossible t6 connect the potassium or phosphorus 
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oups with those which have preceded, yet the 
evidence in favor of the doctrine is too convincing 
to be easily upset. To those even who refer all 
points to the standard of utility, an investigation of 
this subject will prove satisfactory, for even if there 
be no trutirin it, it affords us a simple classification, 
and shows how nature in all her works proceeds by 
Efjradations rather than sudden changes. Another 
Sbcnefit is that the affinities of the elements may be 
psoon acquired, if considered with reference to this 
^classification, for the student who is acquainted 
» with chloync or iron has already gained an insight 
I into the other elements belonging to their respec- 
^ tive groups. Space permits not further detail ; 
% those who feel interested in the doctrine are re- 

i ferred to “ Graham's Elements of .Chemistry," the 
only work in the language in which ft is satisfactorily 
and philosophically discussed. 

W. J. PRESTON. 

CASTING MEDALLIONS, &c., IN PLASTER 
I OF PARIS. 

(Resumed from page 192 J , 

’ The moulds being prepared, as described in the 
, former paper, it is now requisite to^onsider how to 
produce a medallion similar to that from which it 
\ was cast, and this is to be done in plaster of Paris 
^ — the choice of which for the purpose requires 
I attention. 'I’hat plaster which is usually employed 
[ by the plasterers, and sold at the various oil-shops, 
is only adapted for the coarsest work, such as the 
various parts forming moulds of large figures, busts, 
]>iecus of statuary, &c., and even in these a thin 
inner coat of finer plaster, is necessary. That kind 
used for the making of medallions, plaster figures, 
and architectural models, is called superfine plaster, 
and can be bought only at the manufacturers, or at 
4thc Italian figure makers. (Of the latter class two 
live in Drury Lane-— one in Russel Street, one in 
Frith Street, Soho — and several in Liquorpond 
Street ; who sell it in bags, or half bags, at about 
1#. each.) 

The moulds arc to be prepared as follows : — Take 
I a small piece of wadding, make it damp with clean 
sweet oil, and rub it over the face of the sulphur 
. mould, making this wet with oil, but not so wet as 
that the oil shall lay upon it in drops, or fill up the 
cavities — a uniform thin surface of oil being all that 
is requisite. WJieu you have oiled a number of the 
moulds in this way, (say twenty of them,) surround 
each with a strip of hard paper, and fasten the end 
of it with paste or a wafer. The moulds will now be 
ready for use. 

Next, pour some water in a basin to about three 
parts full, and sprinkle into it as much of the 
plaster as you think will suffice for the moulds 
I which have been prepared, to cover each a quarter 
I of an inch in thickness. When the plaster is 
! sprinkled in, pour ’off all tlie water which floats 
above it, and with a spoon, (not iron,) stir up the 
plaster, which will now be found about as tliick as 
honey, and put about a tea spoonful into each of 
the moulds ; and as quickly as possible afterwards 
brush it with a small stiff-haired brush into all the 
depressions of the mould. This is best done by 
holding the brush upright, and slightly beating the 
p^ter with the points of the hairs. Then imme- 
diately afterwards, and before the plaster begins to 
sety or to get hard, fill up each mould to the re- 
quisite thickness, and as each is filled up take it in 
he left hand, (supposing tlie spoon to* be in the 


eight,) and tap the bottom of it gently upon the 
table four or five timea, merely to shake the pluter 
down evenly, so as to present a level surface at the 
top, and to prevent holes appearing upon the face. 
The cast is now completed, and will in a few 
minutes become sufficiently hardened to be removed 
from the mould, when it will only require trimming 
with a knife around the edges, and gradually drying. 
Oiling the moulds each time, any number of casta 
may be made in the same manner. 

The time which plaster of Paris takes to set 
varies extremely — when very fresh it will be, 
perhaps, five minutes — ^when rather more stale, it 
will often set so rapidly, that it is extremely difficult 
to use it quick enough. When still longer kept it 
will gradually lose its power of setting altogeUier ; 
and not only so, but become rotten* and wholly 
unfit for the purposes of the caster. Some of the 
above inconveniences may be remedied as follows t 
If it set too quick for the object in view, put a 
very small quantity of size, or thin glue, in the 
water used, (a large spoonful of melted size is 
enough for a pint of water.) If you desire it to set 
rapidly, use warm water instead of cold, lliis is 
necessary when a cast of the face is to be taken — 
if you desire it to be very hard, and yet set quickly, 
mix it up with strong alum water. Plaster when 
once it has begun to set, should never be disturbed, 
and never can be mixed up a second time, therefore, 
the basin, spoon, and brush, must always be care- 
fully washed between each casting. The casts made 
can only be imperfect in one way : that is, in having 
air bubbles on their surface. These arise either from 
the plaster when poured on being too tliin, or else 
not well shaken down— a very little attention, 
therefore, will remedy the defects at a subsequent 
casting. 

Plaster medallions are often seen colored, even 
sometimes gilt, and still more frequently polished. 
These processess are all simple. The painting of 
them is of* two kinds ; in one the figures and pro- 
minences are left white, and the fiat ground is 
colored either with emerald green^ smalt blue, or 
lamp Islack, made glossy by the addition of gum 
water, and laid on with a common camel's-hair 
pencil. In the other case of painting all the 
objects ore colored with common water colors, 
according to their natural appearances. In this 
painting all the caution necessary to be observed is 
to use no color that can he decomposed by the 
plaster of Paris, which is the sulphate of lime. 
Thus in making a green for trees, grass, &c., 
employ indigo and not Prussian blue, for in a few 
days, by the partial decomposition of the latter 
color, the greens become yellow. Plaster casta 
may be gilt by rubbing them over with the white of 
and immediately putting upon them some 
fold leaf, which will adhere firmly. They are 
polished or made glossy on the surface, thus — 
Take some white curd soap, and dissolve it in 
water, so as to make a strong solution. Pour a 
little of this in a saucer and immerse the face of 
the medallion three or four times, letting it dry for 
a minute or two between each immersion, ^t it 
aside tjll the next day, and then gently rub the sur- 
face with a small piece of wadding, or loose cotton, 
when a very smooth, beautiful, and glossy surface^ 
will appear upon it. They now be much less 
liable to attract dust ; moulds may be made from 
them as before, and if , dirty may even be sliffhtly 
washed without injury, polishing them again only 
when they are perfectly Idry. In this manner the 
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Italians have lately polished the surface of many 
liirares they are accustomed to make, particulariy 
the phrenological heads sold in the shops, m 
reason of this effect must be evident to the chemist. 
The soap is decomjiobcd by the plaster, the alkali 
of the soap is*takcn up by the sulphuric acid of the 
.plaster, and the other constituent of the soap, 
namely, grease, is set at liberty, and remains as a 
glossy coat upon the surface. If it be desired to 
bronze a plaster figure, or medallion, paint it over 
with a mixture of Indian ink, indigo, and gamboge, 
or, still better, Indian yellow ; so as to be of a dark 
and uniform olive color. Touch the more pro- 
minent parts with bronze powder, and varnish ^e 
whole over carefully, so as not to disturb the pow- 
der, with a weak solution of dragon’s blood, dis- 
solved in spirits of wine, and if well done they will 
appear as fine as any of the bronze medals of an- 
tiquity, though not so clear in their details ; nor, 
(owing to their coat of color,) |0 sharp as medal- 
lions made of sulphur, afterwards to be described. 

If plaster is at any time to be cast out of a plaster 
mould, the latter must be well greased before using, 
or if the moulds have been previously boiled in wax 
and grease, as recommended by some persons, or 
washed over with this mixture in a boiling state, 
oiling will alone be necessary. A very thick solu- 
tion of soap will answer to separate the two si^faces. 
This is used by modellers. 

(Continued on page 239.^ 

RAILWAYS. 

(Resumed from page 198, and concluded.) 

Curvatures in the Road . — The curvatures of the 
railroad present some obstructions, since the axles 
of the car and waggons being usually fixed firmly to 
the frames, every bend of the tracks must evidently 
cause some lateral rubbing, or pressure of the 
wheels upon the rails, which will occasion an 
increased friction. If the wheels are fixed to the 
axles, so that both must revolve together, according 
to the mode of construction hitherto most usually 
adopted, in passing a curve, the wheel that .moves 
on the outside or longest rail must be elided over 
whatever distance it exceeds the length of the other 
rail, in case both wheels roll on rims of the same 
diameter. This is an obstruction presented by 
almost every railroad, since it is rarely practicable 
to make such a road straight. The curvatures of 
some roads are of a radius of only 300 and even 
250 feet. The consequence was that the carriages 
heretofore in use were obstructed, not only by the 
rubbing of the surfaces of the wheels upon the rails, 
already mentioned, but also by the friction of the 
flange of the wheel against the side of the rail. This 
difficulty has, however, been in a great measure 
remedied by an improvement made in the form of 
the rim of the wheel. The part on which this rim? 
or^narily rolls on the rail, is made cylindrical, this 
being the form of bearing evidently the least injuri- 
ous to the road, as the weight resting perpendicu- 
larly upon the rails has no tendency to displace 
them or their supports. But between this ordinary 
^ bearing and the flan^, a distance of about one inch 
in a wheel of thii^ inches in diameter the rim was 
made conical, rising towards the flange one sixth of 
an inch, and thus gradually increasing in diameter. 
Wherever the road bends, the wheel, rolling on the 
exterior, and, in such case longer track, will, in con- 
sequence of the tendency of the carriage to move in 
a right line, bo carried up ahittle on the rail, so as 


to bear upon the conical part of the rim, which gives 
a bearing circumference of the wheel on that side 
greater than that of the wheel on the opposite^ end 
of the same axle. The tendency, accordingly, is to 
keep the car in the centre of the tracks, by produc- 
ing a curvilinear motion in the waggon, exactly cor- 
responding to the curve of the road. In the report 
made by Mr. Knight (of the United States of 
America), in 1830, he says that a car, with wheels 
such as those already described, was run upon a part 
of the Baltimore and Ohio railroad, where the 
greatest curvatures were of a radius of 400 feet, at 
the rate of fifteen miles per hour. In hisVeport of 
October 1, 1831, Mr. Knight says that the addi- 
tional friction on such a curve, above that ou a 
straight road, is 1 in 1418, equal to 3.72 feet in a 
mile, with Winah’s car, and in 1 356 equal to 14.83 
feet in a mile, with another car. If the diameter of 
the wheel is incredsed, that of the conical part of the 
rim should be increased also, making the rise of the 
conical part between the flange and the cylindrical 
part (as Mr. Knight estimates in his report of Febru- 
ary, 1830), one fifth of an inch in a wheel of three 
feet dian»ctcr, and one fourth of an inch in a wheel 
of four feet diameter. In his report of October 1, 
1831, he says he; had changed the ratio of the coni- 
cal part of the rim, on wheels of the same size, from 
that oLone to six, to that of one to five, and had in- 
creased the length of the conical part to 1 3-16ths 
of an inch : and that he thinks the form of the rim 
was thereby improved. In the same report, Mr. 
Knight describes a method of turning a very short 
curve of a quadrant of a circle on a radius of sixty 
feet, by niaking a plate with a groove for the flange 
of the w!iei‘l on the longer track to run in ; thus, in 
this (iasp, making the difference of the rolling cir- 
cumference of the wheels correspond to'that of the 
two tracks. This plan was adopted for the purpose 
of turning corners or streets in towns, and, froii% 
experiments that have been made, promises to be 
successful. 

Inciined Planes.— Where the inclination of the 
road is greater than that for which tlie ordinary 
power is calculated, the ascent must be effected by 
means of an additional power, the amount of which 
can be readily computed, since, in these j)arts, no 
additional friction of the cars or wheels is to be 
provided for, and only the additional resistance 
arising from gravity is to be overcome. If, for 
instance, the additional inclination is one in ninety- 
six, or fifty-five feet in a mile, tlic additional power 
must be to the weight as one to ninety-six, or as 
fifty-five to the number of *fect in a mile, namely, 
5280. In descending planes, so much inclined 
that the gravity would move the carriages too 
rapidly for safety, the velocity is checked by means 
of a break, which consists of a piece of wood of 
the same curvature as the rim of a set of the 
wheels, upon which the break is pressed by means 
of a lever, so adjusted as to be within reach of the 
conductor, in his position on the carriage. 

Power. — Gravity, horse power, and steam power 
have been used on railroads. A^ere the road is 
sufficiently and uniformly descending in one direc- 
tion, gravity may be relied upon as a motive power 
in that direction ; but on railroads generally, some 
other power must be resorted to in each direction. 
At the time of the construction of the Livepool 
and Manchester railway, much discussion took 
place, as to the expediency of using stationary or 
locomotive steam-engines. The result of the deli- 
berations fras, that if locomotives could be coo- 
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fltructed within certain conditions as to weight and 
speedp they would be preferable. The director 
accordingly offered a premium for the construction 
of such a locomotive, as should perform according 
to the conditions prescribed. At the celebrated 
trial on that*road in October, 1829, of which Mr, 
Wood gives a particular account in the edition of 
^-*•1^31 of his work on railroads, the locomotive, 
called the Rocket, constructed upon the plan of Mr. 
Robert Stevenson, was found to come within the 
proposed conditions, and accordingly the decision, 
in respect U that road, was in favor of locomotives. 
The opinion in favor of this kind of power of rond, 
of which the inclination does not exceed about 
thirty feet in a mile, has become pretty fully esta- 
blished. Stationary power can be us|d to advantage 
only on lines of very great transportation, as the 
expense is necessarily very great, and almost the 
same, whether the transportation be greater or less. 
Anotlier objection to the use of stationary power is, 
that its interruption, in any part, breaks up tlie line 
for the time, which is not necessarily the case with 
a locomotive. The alternative, accordingly, is 
between the use of locomotive steam engines or 
horses, and the choice must be determined by the 
particular circumstances of the line* of transporta- 
tion. The advantages of this species of road are 
illustrated by the action of a horse upon it, compared 
with his performance upon the best turnpike, being 
as Mr. Wood assumes in one of his estimates, in the 
proportion of 7.5 to 1 ; thus enabling us to dis- 
pense with thirteen out of fifteen horses required 
for transportation on the best common roads. The 
horse’s power of draught is much the greatest at a 
low rate of speed, since the more rapid the velocity 
the greater proportion of his muscular exer^^ion is 
required to transport his own weight. But it is 
ascertained, on the Baltimore and Ohio railroad 
tftat a speed of ten miles an hour may be kept up 
by horses travelling stages of six miles each, which 
would perform the whole distance between Balti- 
more and the Ohio river in thirty-six hours. The 
whole expense of transportation by horse pow’er. 
including cars, drivers, and every exj)ense except 
repairs of the road, on the same railroad, from 
January lo September, 1831, amounted to about 
one third of the gross tolls received ; and this ex- 
pense, it was calculated, might be very materially 
reduced. The average consumption of coke by a 
locomotive engine, on a passage from Liverpool to 
Manchester, thirty-two miles is stated by Mr. 
Wood to be 800 pounds, and the water eva])orated 
225 gallons per hour and 450 gallons on the passage. 
Mr. Wood computes that one of those locomotives 
will perform the work of 240 horses travelling at 
the rate of ten miles per hour upon a turnpike road, 
the velocity of the locomotive being fifteen miles 
per hour. The fact is well established, that where 
the transportation is sufficient for supplying ade- 
quate loads for locomotive engines, and where the 
road is so constructed that they can be advantage- 
ously used, and where fuel is not exceedingly ex- 
pensive, they afford much the most economical 
motive power. 

HELIOGRAPHY. 

It is rctiaarkable, that producing images by means 
of light; and which has lately attracted so large a 
share of public attention, under the various names 
of Photography — Photogenic Drawing — the Da- 
goerrotype, &c., should have been discovered by 
three (Ufferent persons at the same time * and that 


their methods should be totally distinct from each 
other— that of Mr. Fox Talbot, described so fully 
in our earlier numbers — that of M. Daguerre, ex- 
plained in No. XXII— and that of M. J. N. 
Neipce, the account of whose process is as follows, 
given in Mr. Neipce’s own words : — * 

The discovery which I have made, and to which 
I give the name of Heliography, consists in repro- 
ducing spontaneomly by the action of light, with 
the gradation of tints from black to white, the 
images received by the camera obacura. 

Pundamental Principle of the Discovery* — Light, 
in its state of composition and decomposition, acts 
chejnically upon bodies. It is absorbed, it com. 
bines with them, and communicates to them new 
properties. Thus it augments tlie natural consis- 
tency of some of these bodies : it solfdilies them 
even, and renders them more or less insoluble 
according to tlie duration or intensity of its action. 

Such, in a few^words, is the principle of the 
discovery. 

Primary Material, Preparation , — The sub- 
stance or primary I employ — that which has suc- 
ceeded best with me, and which concurs most 
immediately to produce the effect is asphaltum or 
bitumen of Judea, prepared in the following man- 
ner : — 

I fill^a wine-glass about half with this pulverised 
bitumen. 1 pour upon it drop by drop the essen- 
tial oil of lavender till the bitumen can absorb no 
more, and till it be completely saturated. I 
afterwards add as much more of the essential oil as 
causes the whole to stand about three lines above 
the mixture, which is then covered and submitted 
to a gentle heat until the whole essential oil be 
saturated with the coloring matter of the bitumen. 

If this varnish should not yet possess the requisite 
consistency, it is to be allowed to evaporate atmos- 
pherically in a dish, care being taken to protect it 
from moisture, by which it is injured, and Anally 
decomposed. If in winter, or during rainy weather, 
the precaution is doubly necessary. 

A small quantity of this varnish applied cold, 
with a 4ight roll of very soft skin, to a highly 
polished tablet of plated silver, will impart to it a 
Ane Vermillion color, and will cover it with a very 
thin and equal coating ; the plate is afterwards to 
be placed on heated iron, wliich is wrapped round 
with several folds of paper, whence by this means 
all the moisture has been previously expelled. 
When the varnish has ceased to simmer, the plate 
is withdrawn, and left to cool and dry in a gentle 
temperature, secured against contact with a damp 
atmosphere. I ought not to omit mentioning that 
it is principally in applying the varnish that this last 
precaution is indispensable. In this part of the 
operation, a light circle of metal, with a handle in 
t^ centre, should be held before the mouth in order 
tp condense the moisture of the respiration. 

J The plate thus prepared may be immediately 
submitted in the focus of the camera to the im- 
pressions of the luminous Auid. But even, after 
having been thus exposed, a length of time sufficient 
for receiving the impressions of external objects, 
nothing is externally apparent to show that these 
impressions exist. The forms of the future picture 
remain still invisible. The next operation then is to 
disengage the shrouded imagery, and this is accom- ' 
plished by a solvent. 

Of the Solvent and Jiff finer of its Preparation.-^ 

As the solvent must be adapted to the pui^ioses for 
which it is designed, the ^k ia difficult to Ax with 
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in all caies it is better that it be too weak than 
too strong. That which I employ in preference, ii 
composed of one part, not by weight but volume 
of essential oil of lavender poured upon ten parts 
by measure also, of oil of white petroleum. Th< 
mixture wlrich is first of a milky consistency 
becomes perfectly clear in two or three days. This 
compound will act several times in succession. I 
loses its dissolving power only when it approaches 
the point of saturation ; this state is readily distin. 
guished by an opaque appearance and dark brown color. 

The plate or tablet varnished as described, and 
exposed as directed, having been withdrawn from 
the camera, a vessel of tinn^ iron somewhat larger 
than it, and about an inch deep, is previously 
prepared and filled with the solvent to a depth 
sufficient (b cover the plate. Into this liquid the 
tablet is plunged, and operator, observing it by 
reflected light, begins to perceive the images of the 
objects to which it had been exposed, gradually 
unfolding their forms, thougff still veiled by the 
supernatant fluid continually becoming darker from 
saturation with varnish. The plate is then lifted 
out and held in a vertical position till as much as 
possible of the solvent has been allowed to drop 
away. When the dropping has ceased, we proceed 
to the last and not least important operation. 

fViasAinff. Manner of Procedure. — A very sim- 
ple apparatus answers for this operation, nftmely, a 
board about four feet long, and somewhat broader 
than the tablet. Along each side of this board 
runs a ledge or border projecting two inches above 
its surface. It is fixed to a support by hinges at 
its upper extremity, in such a manner as permits 
its angle of inclination to be varied at pleasure, 
that the water thrown upon it may run off with the 
requisite velocity. The lower end rests upon the 
vessel intended to receive the water as it flows down. 

The tablet is carefully placed upon the board 
thus inclined, and is prevented from slipping down 
by two little blocks, which ought not to exceed the 
thickness of plate, that there may be no ripple in 
the descending stream. Tepid water should be 
used in a cold day. The water must by n^ means 
be poured directly upon the plate, but above it on 
the board, so that descending in a stream it may 
clear away all the remaining solvent that may yet 
adhere to the varnish. 

Now, at length, the picture is completely dis- 
engaged, and if the difierent operations have been 
carefully performed, the outlines will be found to pos- 
sess great neatness, especially if the images have 
been received in a camera with achromatic lenses. 

When the plate is removed to be dried, which 
must be done with great care, by a gentle evapora- 
tion, it must be ke}>t protected from humidity, and 
covered up from the action of light. 

Of all substances hitherto tried, silver plat 
upon copper appears to me to be the best adapt ^ 
for reproducing images, by reason of its whitenei 
and structure. One thing is certain, that after thi 
washing, provided the impression has been weUj 
dried, the result obtained is already satisfactory. 1 
were, however, to be desired that, by blackening 
the plate, we could obtain all the gradations of 
tones from black to white. 1 have, therefore, 
tamed my attention to this subject, and employed 
at first liquid sulphate of potasea. But, when 
concentrated, it attacks the varnish ; and if reduced 
with water, it only redder^ the metal. This two- 
fold defect obliged me to give it up. ^he eub^tance 


which I now employ is iodine, which possesses the 
property of evaporating at the temperature of the 
atmosphere. In order to blacken the plate by this 
process, we have only to place it upright against 
one of the sides of a box, open above, and place 
some grains of iodine in a little groove* cut in the 
bottom, in the direction of the opposite side. The 
box is then covered with a glass, to judge of the 
slow but certain effect. The varnish may then uc 
removed by spirit of wine. 

Recapitulation . — It has been remarked above, all 
resins, and all residue of essential oils are decom- 
posable by light in a very sensible tlegree : to 
produce this effect it is only required to spread 
them in very thin coatings over a proper surface, 
and to find a solvent which suits them. We may 
employ as dissolvents oil of petroleum, all the 
essential oils, alcohol, the ethers, and caloric. 

M. Niepce plunged the tablet, covered with a 
varnish of bitumen, into a liquid solvent. But such 
a mode of applying the solvent is rarely in harmony 
with the diminished intensity of the light in photo- 
graphic sketches obtained by the camera. 

It eger happens that the dissolvent is too strong 
or too weak. In the former case the design is 
destroyed by the entire removal of the varnish ; in 
the latter, the images are not sufficiently brought 
out, and the design remains indistinct. 

The effect of a solvent into which a photographic 
design is immersed, produces the removal of the 
varnish in those points where the solar action has 
been weak, or indeed according to the nature of the 
solvent, a contrary effect follows, that is to say, the 
points strongly acted upon by the solar rays, 
namely the lights of the picture, are eroded, while 
the shadows remain untouched. This takes place 
for instance when alcohol is used instead of an 
essential oil as a dissolvent. 

Solvents by evaporation or by the effects or 
caloric are much preferable. This action ca% 
alw'ays be arrested at pleasure. But in this case it 
is indispensable that the ground or coating do not 
act as vai'nish, it must be tuugli and as white as 
possible. The vapour of the solvent merely jjene- 
trates the coating and destroys its texture, in 
proportion to the greater or less intensity of the 
light by which the design was impressed. This 
manner of operating gives a gradation of tone 
altogether impossible to be attained by immersing 
the design in any solvent. 


Lunar Climate . — The moon has no clouds nor 
any other indications of an atmosphere, Hence its 
climate must be very extraordinary ; the alteration 
being that of unmitigated and burning sunshine 
fiercer than an equatorial noon, continued for a whole 
fortnight, and the keenest severity of frost, far ex- 
ceeding that of our polar winters, for an equal time. 
Such a disposition of things must produce a constant 
transfer of whatever moisture may exist on its 'sur- 
face, from the point beneath the sun to that opposite, 
by distillation in vacuo after the manner of the little 
instrument called a erpophorus. The consequence 
must be absolute aridity below the vertical sun, 
constant accretion of hoar frost in the opposite region, 
and, perhaps, a narrower zone of running water at 
the borders of the enlightened hemisphere. It is 
possible, then, that evaporation on the one hand, and 
condensation on the other, may to a certain extent 
preserve an equilibrium of temperature, and mitigate 
the extreme severity of both climates. — Hereehel. 




Mb. Stubobon wbb the ftnt to form and apply the 
pot battery to the purpona of electro- magoirtiam } 
and that many yeara aineet after haviog obaerred, 
thatf in thia icieace, the electric power nigl^t be 
diminiihed almoat at pleagarCi proTidid the mag- 
netic power be ioereaied in proportion to the 
diminntion of the other element. Inateadi therefore, 
of naing the immenae and expenalto batteiiea of 
former tiaaea, he found that one, tioldiiig a pint, 
or at moat a quart of liquid, waa amply auffiment 
to ocoaaion the uaud magnetic deflectlona, rotationa, 
&c. HU battery ia repreaented in Fig. 1. It 
conaiata of two copper cylindera, one placed within 
the other, and with a bottom oonoecting the two. 
The outer cylinder ia about three inchea diametar 
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to it a wire, bearing a wooden cup to hOM foeceW. 

The other part of the battery U a eylimier rf 
oJ equal length to the coppera, and a miMfor 
jitweeneach; italaohata and ^p 

/oldered to it. To pi^ ^ 
ftouchbig each other when in ujfo^ t|^ of 

Iwood may be^foatened to It bt a wndden 

|ringputonat(bebottomefllt#W0y^ Xo . 

uao thU aimple battery, ftU il fwlk a mixture of 
nitric acid and water, about onojpe^rt of the former 
to twelfe or fourteeu of the lidtar*<^and by unite 
the two oops a ourrent of thadOld urUl dreelaw, 
which will be of eonaidcrable ihtenaity'i but firom 
the fiolentchamical action which Ukaa pime, and 
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the rapid deposition of oxyde, it will be of short 
duration: this, though a valuable instrument for 
the lecture table, yet is comparatively useless to 
show the chemical decompositions which depend 
upon long-continued galvanic action. The.constant 
battery of Mr. Daniell remedies this defect, as it 
remains in action with scarcely diminished intensity 
for some days. It consists, (see Fig. 2,) of a 
copper vessel, three inches and a half in diameter, 
and varying in height, from sixteen to twenty inches, 
according to the power which it is wished to obtain ; 
withinside this, at the distance of three quarters of 
an inch or so, is a second cylinder, made of zinc, and 
without a bottom— each of these is furnished with 
a mercury cup, or what is more convenient, a small 
«>crew, which fixes the conducting wires in holes 
prepared for them : so far there is nothing peculiar ; 
but Mr. Daniell, considering the cause of the 
decline of action being the various chemical decom- 
positions going on, interposed between the copper 
and zinc, a membrane, formed or ox gullet, drawing 
it like a bag over the zinc cylinder ; and also a rim, 
or shelf of copper, is placed withiuside the copper 
vessel, perforated with holes. This is the whole 
construction of this simple instrum tnt. To use it, the 
outer cell is filled with a saturated solution of sulph- 
ate of copper, (blue stone,) and jtortions of the solid 
salt are placed upon the circular plate, or shelf, for 
the purpose of keeping the soluti an always in h state 
of saturation, 'i'he internal tube Is filled with a very 
weak solution of sulphuric acid find water, or it may 
be salt and water. A very grea' : improvement upon 
this battery is to substitute fur ill i ox gullet, a porous 
porcelain tube, and instead of t S cylinder of zinc, a 
thick rod of that metal covered carefully with mer- 
cury, and merely supported at the top by a cross bar, 
as in Fig. 3. The mixture for this is, eight measures 
ofowater to one of oil of vitriol, iii^hich has been 
saturated with sulphate of copper for the outer 
compartment— placing crystals on the shelf as 
before, and the same mixture of acid and water, 
but without the copper for the inner space. 

^ A number of such cells may be connected, the 
zinc side of one, and the copper side of thq next, 
as shown in Fig. 4 ; thus making a complete and 
very powerful battery. Six of these, holding a pint 
each, may be used effectually with Mr, Bachhoffner's 
machine, described in the la.st number. 

In this instrument the sulphate of zinc, formed 
by the solution of the zinc rod, is retained in the 
membranous bag, or the porous case, and pre- 
vented from diffusing itself to the copper surface; 
while the hydrogen, instead of being evolved as gas 
on the surface, of the latter metal d icomposes the 
oxyde of copper of the salt tliere, and occasions a 
deposition of metallic copper on the copper-plate. 
Such a circle will not vary in its action for hours 
together, which makes it invaluable in the investi- 
gation of voltaic laws. It owes its superiority 
principally to these circumstances : — to the amalga^ 
mation of the zinc, which prevents the waste of 
that metal by solution when the circuit is not com- 
pleted ; to the non-occurrence of thwf recipitation 
t of zinc upon copper surface ; and to the com- 
plete absorption^ of the hydrogen at the copper 
surface— the addition of globules of gas to the 
metellio plates greatly diminishing, and introducing 
mttdi irngularity into the action of a circle. 

MANUFACTURE OF PENS. 

QoiUft inpear to. have bwsn employed, at least, as 
oarly u no leventh century. England is supplied 


with this article from Russia and Poland, where 
immense flocks of geese are fed for the sake of 
their quills. The quantity exported from St. 
Petersburgh, varies from six to twenty-seven mil. 
lions. Twenty millions were last year imported 
into England from these countries. ^ may form 
some idea of the number of geese which must be 
required to afford the supply, when we consider, 
that each wing produces about five good quills^ 
and that, by proper management, a goose may^ 
afford twenty quills during the year. Hence, it is 
obvious, that the geese of Great Britain ami Ire- 
land could afford but a very limited supp^* The 
feathers of the geese of the latter countries are 
employed for making beds. 

The preparation of quills, or touching ^ as it fr 
called, is a curioUs and nice process. The Duljiph'. 
possessed the complete monopoly of the quill 
manufacture until about 70 years ago, when the 
process was introduced into this country, and now 
our quills are infinitely superior to those of 
Holland. 

The^uills are first moistened, not by immersion, 
but by riipping their extremities into water, and 
allowing the remaining parts to absorb moisture 
by capillary attraction. They are Ihen heated in 
the Are or in a charcoal chaffer, and arc passed 
quickly under an instrument with a fine edge 
which flattens them, in such a manner as to render 
them apparently useless. They are then scraped, 
and again exposed to heat, when they are restored 
to their orignal form. This is a remarkable fact, 
and deserves to be attended to. It may be illus- 
trated by taking a feather and crushing it with the 
band, so as to destroy it jto all appearances. If we 
now expose it to the action of steam or a similar 
temperature, it will speedily assume its pristine 
condition. Many of the quills, after this prepara- 
tion, are cut into pens by means of the pen-cutter’s 
knife, and are also trimmed. A pen cutter will* 
cut in a day, two-thirds of a long thousand, which 
consists of 1,200, according to the stationers’ 
computation. A house in Shoe-lane cuts gene- 
rally about six millions of pens, and last year, 
notwithstanding the introduction of steel pens, it 
cut more then it had done in any previous years. 
According to the calculation of pen-makers, not 
more than one pen in ten is evei^ mended. 

About thirty-one years ago, Mr. Bramah intro- 
duced portable pens into this country from New 
York, and took out a patent for their manufacture. 
The process for making portable pens is to form a 
vertical section of the barrel of the quill and jio- 
lish the pieces. The pens are then cut 'with a 
beautiful instrument, each quill affording six pens. 
When they have been nipped coarsely, a polish is 
given with the pen-knife. Sixty thousand of these 
pens are manufactured weekly by two houses. 

An attempt was made to apply steel tips to por- 
tiable quill pens, but the success which was anti- 
cipated did not follow. 

Metallic pens appear to have been first intro- 
duced as rewards for merit, but steel pens for 
writing were first made by Mr. Wise, in 1803, and 
were fashioned like goose pens. 

A patent was taken out in 1812 for pens with 
flat cheeks, and in this way all metallic pens were 
made for some time, as the rhodium pen of Dr. 
Wollaston, and the iridium pen of others. About 
fifteen years ago, Mr. Perry began to make pens, 
and about nine years ago they began to be manu- 
factured 9^ Birmingham. The steel is pressed 
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into thin Bbeeto by a rolling preit. It is then cut 
into slips, annealed for fourteen hours, and again 
passed under the roller. By means of a peculiar, 
cutting machine the pens are formed in a falchion 
shape. BuJt one half of the steel is thus wasted, 
and -no use has been found for it. It is so thin 
that it cannot be welded, and it cannot be melted 
-‘ijecause it catches fire and bums, in consequence 
'^of the air getting access between its thin leares. 
The fibres of the steel run in one direction, and 
the pjijis are cut in accordance with this dispo- 
sition. The pens are then annealed. The prepa- 
ration for forming the slit then takes place. An 
extremely fine-edged chisel is brought down upon 
each separately, and is allowed to penetrate two- 
thirds through its substance. T4 ib edge of this 
instrument is finer than any razor, but is much 
harder, as it does not require to receive an edge 
during the whole of the day. This superior qua- 
lity is given to the steel by beating it for several 
hours with a hammer. It is an important fact, 
and appears to have been discovered by thp pen 
manufketurers. A triangular piece is n^ cut 
out at the upper end of the slit in the pefi, wlJch 
is called piercing. The next object is to give them 
their proper shape, which is effected by means of 
a punch fitting into a corresponding concavity. 

The pens are then heated red hot and dipped 
into oil, which must be at least three feet deep. 
The oil in a few weeks loses its properties and 
becomes charred. The next operation is polish- 
ing. This is effected in a peculiar ap))aratus, 
called, emphatically, the devils consisting of a fly 
wheel and box, in which the peq^ are placed, and 
to which a motion is given, resembling that re- 
quired in shaking together materials in a bag. This 
motion is continued for eight hours, when the pens 
are found to be completely deprived, by the fric- 
tion against each other, of any asperities which 
might' have existed on their edges, and though not 
visible to the naked eye, would have obstructed 
the free motion of the pen in writing. After this 
they are tempered in a box, shaken and brought 
to a blue color, being carefully watched, and the 
heat lessened whenever a siiade of yellow is ob- 
served on their surface. The slit is now completed 
by touching its side with a pair of pincers. 

With regard to the number of steel pens irfade, 
from information communicated to Dr. Faraday, 
it appears that Mr. Perry manufactures one hun- 
dred thousand weekly, or five million two hundred 
thousand per annum. Mr. GiUot employs 300 
pair of hands, and consumes 40 tons of steel an- 
nually. Now, one ton of steel produces about two 
millions of pens. Hence, this manufacturer alone 
makes eighty millions of pens annually. The total 
quantity of steel employed in this country for making 
pens amounts to 120 tons, which is equivalent to 
about two hundred millions of pens. 

Notwithstanding the immense product of the 
manufacture, it is remarkable that the consump- 
tion of quills has not diminished : this may be 
accounted for by the consideration that within the 
last ten or fifteen years, the population has in- 
creased one-third, and three people now can write 
for one at the commencement of that p,eriod ; and 
besides, both the Continent and America are sup- 
plied by us. When first introduced, steel pens 
were as high as 8r. per gross, they then fell to 4a., 
and recently have been manufactured at Birming- 
ham at as low a price as id. the gross. It appears 
that ihc only interest that has suffered *by the em- 
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ployment of steel pens is that of the pen-knife 
makers. Pens have also been made of horn and 
tortoiseshell, and i£ is no small consolation to con- 
sider that if steel should fail tts we can have recourse 
to such abundant materiala. 



MIGRATION OP SWALLOWS. ^ 

Towards the end of September, the chimney, or 
common swallows, disappear. There have heem, 
varions conjectures concerning the manner in which 
these birds, and some of their kindred species, 
dispose of themselves during the winter. The 
swift is the only one of this genus, about which 
their appears to be little or no controversy — its 
early retreat and strength of wing ngn dering its 
migration almost certain ; but with regard to the 
rest, namply, the swallow, the martin, and sand 
martin, there are three current opinions, each of 
which deserves consideration. The first, which is 
principally adopted by the Swedish and other 
northern naturalists, is, that these birds pass the 
cold months m a torpid state under water. This 
apparently-improbahle supposition is supported by 
the following arguments. The places in which the 
species in question are seen, the latest and earliest 
in the year, are the banks of large deep ponds and 
rivers.* About the time of their disappearing they 
are observed to roost in vast numbers on branches 
of trees that overhang the water, which by their 
weight are observed to be bent, so as nearly to 
touch the surface. Some obscure reports of swal- 
low's having been dragged up in a (oiq)id state from 
the bottoms of lakes have been eagerly embraced 
by the favorers of this hypothesis, and the proof 
is thus supposed to be complete. Against this 
opinion there are the following obvious arguments. 
The swallow tribe live wholly on insect food, and it 
is in the neighbourhood of waters that gnats and 
other winged insects principally wbound ; when, 
therefore, food is scarce, it is not to be wondered at 
that these birds should resort to those places, 
where it is almost always to be found in a greater* 
or les^quantity. Young swallows in autumn are 
universdly observed to roost on trees, and to be 
extremely fond of congregating ; when, therefore, 
they have fatigued themselves by hawking all day 
about the nest, it is highly probable that they 
should collect in large numbers on the nearest 
trees : and, besides those branches that hang over 
the water are less accessible to rats, weasels, and 
others of their enemies. Another reason too, on 
the supposition of iheir migration, may account for 
their re-sorting in autumn to the sides of rivers ; 
for by following the course of the stream they would 
more readily find their way to the sea. The sup- 
•osed fact of swallows having been found in a torpid 
Itate under water greatly wants confirmation. It 
is likely enough, indeed, that some have been 
drowned, while roosting, by the rising tide, and 
been fished up a few hours after, possibly while 
even in a state of suspended animation ; but their 
internal structure wholly unfits them for existing 
for any length of time immersed in water. 

A more common opinion than the former is, 
that those species of swallows above mentioned, 
retire^ like date, to caverns and other sheltered 
places during the cold toea/Aer, where theg pass 
their time in a torpid states except when revived by 
a fine day or two they are induced by hunger to 
make their appearancA in the open air ; for it is a 
known fact, and one f that happens almost every 
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year, that a week of tolerably mild weather in the 
middle of winter never fails to bring out a few 
swallows, who disappear again on the return of the 
fit)st ; there are also a few sufficiently authenticated 
instances of swaUows having been found torpid in 
the shafts of old coal pits, and cliffs by the sea side. 
The facts as far as they go are conclusive, namely, 
that some individuals of these species pass the 
irinter in this country in a torpid state, but the 
instances are by no means sufficiently numerous to 
preclude the necessity of disposing of the main 
body in another way, for from their multitudes, if 
they all never quitted this country, it ought to be 
by no means an uncommon thing to discover them 
m their winter abodes, especially as of late years 
they have b^ accurately searched for, and the 
holra of* the sand martins have been repeatedly 
laid open, without the smallest success. 

Concerning the third hypothesis, the migration of 
the swallow tribes, it may be oba:irved, that all the 
birds of this genus are far better flyers than many 
others, whose migration is universally allowed, and 
that the deficiency of food is a very sufficient 
motive to induce them to retreat to warmer cli- 
mates ; that the sudden appearing in spring of the 
main body, and their disappearing in autumn, to- 
gether with the occasional apperance of a few 
during mild weather in the winter months, speaks 
loudly in favor of migration. But there are yet 
other more decisive facts to be related in proof of 
this opinion. Mr. White, one of the most accurate 
observers that this country has produced, in his 
Natural History of Selborne,'' says, ** If ever I 
saw any thing like actual migration it was last 
Michaelmas-day. I was travelling, and out early 
in the morning. At first there was a great fog, but 
by the time I was got seven or eight miles towards 
the coast, the sun broke out into a delicate warm 
day. We were then on a large heath or common, 
and I could discern, as the mist began to clear 
away, great numbers of swallows, (hirundines 
rustice,) clustering on the stunted shrubs and 
bushes, as if they had roosted there all night. As 
soon as the air became clear and pleasant} they 
were all on the wing at once, and by a placid and 
easy flight proceeded on southwards towards the sea. 
After this I did not see any more flocks, only here 
and there a straggler." 

Having thus launched our swallows, let us fol- 
low them in their course across the sea. In the 
spring of the year. Sir Charles Wager on his return 
ip the channel from a cruise, during some very 
■tormy weather, as soon as he came within sound- 
. igs, fell in with a large flock of swallows, which 
immediately settled, like a swarm of bees, on the 
rigging. They were so tired as to suffer themselves 
to be taken by hand, and so much emaciated from 
the long continuance of heavy gales that they hadn 
had to contend with, as to be reduced to mere skin\ 
and bone. After resting themselves for the night 
they resumed their flight neat morning. 

Willoughby, the first British ornithologist, du- 
ring a visit in Spain, observed a multitude of half- 
atarved swallows, in the province of Andalusia, on 
their progress to the south ; and the brother of 
Mr. White, before mentioned, had ocular demon- 
stration, during the spring and autumn, of the 
migretion of birds across the Straits, among which 
were myriads of the swallow tribe, and many of our 
•oft billed birds of passajm. In passing these 
Straits they scout and hurr^along in little detached 
parties of sii or seven in a fompany, and sweeping 


low, just over the land and water, direct theli 
course to the opposite continent, at the narrowest 
passage they can find. They usually slope acj«/fs 
the bay to the south-west, and so pass on to 
Tangier. 

From all the above considerations, it seems to be 
pretty evident that swallows do not spend the 
winter under water ; that a few, a probably some of. 
the later brood, remain with us during the winter, 
for the most part in a state of torpidity, but that 
the main body migrates across the channel to 
Spain, and thence at Gibraltar passes to the 
northern shores of Africa, returning by the same 
road in the spring to Great Britain. 

The opinion that swallows migrate to warmer 
climes at the approach o^ winter is supported by 
Marsigh, Ray, Willoughby, Catesby, Reaumur, 
Adamson, Buffon, &c. Pennant and White were 
of opinion that some of them migrated, and that 
others remained torpid in the holes of caverns and 
trees. The third opinion ; viz. that swallows lie in 
a torpid state at the bottom of lakes and rivers is 
adopted by Schseffer, Hevelius, Derham, Klein, 
Ellis, Liifiieus, and Kalm. 

PERMANENT ELECTRO-MAGNETS. 

BY MR. J. L. SMITH. 

Ever since galvanism has been known to produce 
magnetism, especially under certain forms of ap- 
paratus, it has been a great desideratum to retain, 
permanently, the great power that is generated 
within the limits of a few square inches of metal. 

A few years since, having seen what an intense 
degree of magnetic force could be generated in a 
J)ar of soft iron, by passing galvanic currents 
around it ; the idea (very natural to most persons 
witnessing the same experiment) occurred to me, 
whether this magnetism could not in some manner * 
be retained ; I was aware that so long as soft iron 
was made the agent it could not ; and if tempered 
steel was used a difficulty would also present it- 
self, and it was not till about eight or ten months 
since that the following experiments were put 
into operation. The object that I had in view was 
to substitute for the iron used in the electro-magnet, 
red hot steel and cool it suddenly. 

A few feet of copper wire were coiled as shown 
in the figure, the arrangement being such that the 
galvanism in its circuit would gene rate north and 
south polarities, at the end of the respective coils. 

Poiltive Pole. Negative Pole 



The coils were varnished in order that they might 
be immersed in water, without any interruption 
taking place in the current of the galvanic fluid. 
The two extremities of the wire were attached to 
a battery, consisting of a single pair of plates, each 
plate of about twelve square inches. A horse- 
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dioe of Boft iron was then introduced into the 
coils to test their magnetic power; the iron was 
found capable of sustaining about one and a half 
^ pounds. After withdrawing the iron, a piece of 
steel, of the same shape, made red hot, waft in- 
troduced, and both steel and wire were plunged 
into cold water, and contrary to my expectation, 
&e steel was found to be but feebly magnetic. 
1 then repeated the experiment, with this differ- 
ence, that before cooling "the steel, I united its 
two extremities (projecting below the ends of the 
coils) by i piece of soft iron, which by keeping up 
the circulation of the magnetic fluid, enabled me 
to piocure a magnet of some power, that is to say, 
the steel used weighing one ounce, after undergoing 
this process, was able to sustain six ounces. It must 
be recollected, that the instruments used were of a 
rude character, and that they could not create a 
temporary magnet of more than one and a half 
pounds power. By this experiment it will be seen 
that one-fourth the maximum power developed was 
secured permanently, but it is not to be supposed 
that in all instances the ratio of tfte power i^ecured, 
to the power developed, will be as great as in this, 
but I believe, if proper proportions be observed in 
the steel used, there will be an a|f^roximation to 
this ratio, even when the magnetic force is of greai 
intensity. 

This method of making magnets may be of some 
practical utility, for the apparatus required is of th< 
simplest kind, consisting merely of a few feet ol 
wire; moreover the magnets produced are of f 
greater power in proportion to the generating energy: 
than those made by any other process with which I 
am acquainted. 

I will here mention an experiment which I have 
tried in common with others, of making magnets by 
^taching red hot pieces of steel to an artificial m^- 
&tf or to the temporary electro-magnet, and cooling 
them suddenly. 

To an artificial magnet capable of sustaining eight 
pounds, I applied a piece of ignited steel weighing 
one ounce, semircular in form, and immessed it in 
water; it was found capable of sustaining three 
ounces, only about one-fortieth of the power used, 
and in no experiment, although many were made, 
was the ratio between the produced and the produc- 
ing powers greater. 

The reason of this great disproportion appears 
to be, that when the metal is raised to a red heat, 
magnetism is not easily induced in it, and that it 
is only when it arrives at a lower temperature in 
the cooling process, that it receives that magnetic 
virtue which it retains, and this no doubt also 
accounts for its inferiority to the first method men- 
tioned — for there the galvanic fluid is made to 
circulate around the steel ; and the current of the 
magnetic fluid is also kept continuous by the soft 
iron uniting the two poles .— American 
journal. 

ANALYSIS OF MINERALS. 

(Returned from page 111.) 

TESTS. 

The former paper treated of the management of 
the blow-pipe, as applicable to ascertain the chemical 
character of minerd substances — a valuable part of 
analysis, but which must be followed up by pro- 
cesses more particularly chemical, as although the 
blow-pipe drives off some matters in v|ipor-— de- 
posits others in a metallic form, and otherwise 


changes the external form and characters— yet testa 
are indispensable in proving the accuracy of the 
surmises and opinions, which the action of the 
blow-pipe enables us to form. 

Hie prindpal tiists necessary are snlphuiic, nitric, 
and muriatic acid — the nitrate of silver— ammonia 
acetate of lead — tincture of galls— prussiate of 
potass — ^nitrate of barytes— imfl the carbonate of 
soda. Tlie manner in which they act, and their 
application in detecting various substances are aa 
follows : — 

Sulphuric Acid discovers the presence of many 
other acids : it detects the carbonic by causing a brisk 
inodorous effervescence : the nitric by disengaging 
fiimes, which become orange by contact with atmos- 
pheric air ; the muridtic by white fumes, vghich become 
beautifully distinct by holding near them a stopper 
or feather moistened with ammonia ; the acetic by 
the escape of pungent vapors, having the well- 
known odour arum Jtic vinegar ; and the fluoric by 
the moderate effervescence, arising from suffocating 
fumes, which rapidly corrode glass exposed to their 
action. 

From metallic solutions^ it precipitates lead and 
mercury in heavy white clouds ; they may be dis- 
tinguished by the latter acquiring a yellow tinge 
when covered with boiling water. 

I'he^ earths thrown down by this acid are barytes, 
strontian, and lime ; the two first are totally insolu- 
ble, but the last is soluble in about 500 parts of 
water, and even less, if an excess of acid should be 
present. 

Nitric Acid is extremely useful in the examination 
of minerals, from its powerful action on most of the 
metals and earths. To use it, place a small portion 
of the mineral finely powdered in a watch-glass, or 
small glass tube, and pouring over it a little of the 
acid, expose the mixture to the heat of a spirit 
lamp or common candle : the solution is then ready 
for examination, by exposing small quantities of it 
separately to the action of the various tests, which 
is best done in narrow glass tubes, into which about 
an equal quantity of water may be previously poured. 

As altest this acid is of no use, except occasionally 
to an experienced person. Care should be taken to 
prevent its touching the fingers, as it stains the 
skin a deep and permanent yellow. 

Muriatic Acid is useful as a solvent, in the same 
manner as the nitric acid, though some metals, as 
lead and silver, are not dissolved in it.^ Tin, on the 
contrary, is readily soluble in muriatic acid ; the 
action of nitric acid on that metal is very violent, 
converting it into an insoluble white oxide.^ 

As a test, it discovers silver and lead, with which 
it forms a white precipitate ; the former becomes , 
black by exposure to light, is insoluble in water, 
and soluble in liquid ammonia ; the latter is not 
elected by light, and is soluble in nitric acid, or in 
ftiont 25 parts of boiling water : it also detects 
gUianganese by the disengagement of chlorine, when 
exposed to heat with the powder of any mineral 
containing a considerable proportion of that metal. 

Oxalic Acid is used to separate the oxides of 
titanium or cerium from that of iron, the two former 
being precipitated, while the iron remains in solu- 
tion ; but the chief application of this acid is for 
the detection of lime. Oxalate of ammonia being, 
however, far preferable for this purpose, it may be 
brmed foe moment required, by mixing a littie of 
jhe acid in a tube wifo ammonia : on adding to it a 
solution, containing lima the smallest partide will 
le discovered ; it will sh<fw foe presence of lime in 
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almoBt any spring water. Magnesia, if in any | by its being re-dissolved with effervescence in 
quantity, will be precipitated, but not until after nitric or muriatic acid. This test is frequently 

some hours. Should barytes or strontian be pre- serviceable for freeing nitric solutions from the 

sent, they must be previously removed by sulphuric admixture of sulphuric acid, which arises from the 

acid. • oxygenation of the sulphur when the pietallic sul- 

Nitraie of Silver is a most delicate test for phureta are exposed to the action of that acid, 
muriatic acid, with which it forms a white curdy Carbonate qf Soda throws down a white pre- 
precipitate, which speedily blackens by exposure to cipitate with lead, titanium, and uranium ; a peat^ 
light. With sulphuretted hydrogen, or any sul- or lilac one with cobalt, and a blue one with copper; 

phurets, it forms a black cloud, and with chromic it should also be kept for the purpose of neutralizing 

acid a carmine red precipitate. occasionally the excess of acid in metallic solutions. 

Ammonia is chiefly useful for the detection of which, if considerable, always more or .less affects 

copper and nickel ; when added in exbess to any the action of other tests. It is sometimes useful 

solution containing those metals, they will be cie- as a flux for the blow-pipe, particularly in the 

dissolved of a beautiful bright blue : to distinguish examination of the ores of tin. 


the copper from the nickel, add*^ sulphuric or nitric 
acid till the color has disappeared, and on immersing 
a bar of zinc, the copper will be precipitated, but 
not the nickel. Many other metals are thrown 
down by tliis test : as mercury, of a white color, 
which turns brown; silver, grey; iron, brown; 
platina, buff ; zinc, white, which re-dissolves in 
excess of ammonia. 

Acetate of Lead discovers carbonic, muriatic, or 
sulphuric acid, by a white precipitate : the carbonic 
is known by ^e precipitate effervescing with nitric 
acid : the muriatic by its being soluble in acetic or 
dilute nitric acid which that produced ,by the 
sulphuric acid is not. Should a mineral contain 
phoephoric acid, a white precipitate will be formed, 
which may be known by the following characters : 
heated by the blow-pipe on charcoal, it forms a 
pearly globule, which assumes a polyhedral form 
immediately the heat is discontinued; on again 
applying the blow-pipe, the phosphoric acid is 
decomposed, burning away with the smell of phos- 
phorus, and a globule of pearl lead is left. This is 
a very delicate test for sulphuretted hydrogen, or 
sulphurets in general, forming with them a black 
cloud. 

Ttneture (f Galls is a valuable test, from its 
extensive application to metallic solutions ; but as 
it is influenced by the presence of other bodies, it 
will be well to neutralize very carefully any excess 
of acid, (with the carbonate of soda) previously to 
using the test. The metallic precipitates are : 
lead, white ; cobalt, yellowish white ; nickel, grey- 
ish white ; bismuth and mercury, orange ; silver, 
yellowish brown ; chrome, brown ; copper, brown- 
ish; molybedena, deep brown; titanium, reddish 
brown ; uranium, chocolate ; platina, dark green ; 
iron, black — for the latter it is a very delicate test. 

Prussiate qf Potash is on the whole the most 
valuable teat possessed by the mineralogist, from 
the immediate and characteristic effect produced on 
nearly all the metallic solutions, without the dis- 
advantage of having its effect much impeded by 
foreign bodies, as is the case with tincture of galls. 

With iron it forms at once the vivid tint Ir 
Prussian blue ; with antimony, arsenic, lead, silver\ 
tin, and zinc, its precipitates are white : (if these 
metals are impure the precipitates are more or less 
colored) ; bismuth and manganese, yellowish white ; 
cobalt, brownish yellow; chrome, green; nickel,' 
sea-green; titanium, grass-green.; copper and moly- 
bedena, brown ; uranium, reddish brown. 

Nitrate qf Barytes is a useful test for the 
discovery of sulphuric acid, with which it forms a 
heavy white precipitate insoluble in water or acids, 
but melting before the bUw-pipe into an opaque 
milky globule ; the carbojiates also throw down a 
heavy white powder, but |it is immediately known 


ON THE CLOUDS, &c., AS PROGNOSTICS 
OF THE WEATHER, 

BY J. A. SPENCER. 

To those whose engagements may be at all in- 
fluenced by the weather, a knowledge of the 
formation of th^ clouds is extremely useful, as 
they arc the unvarying indicators of the changes 
in the atmosphere. 

There are seven modifications of clouds —three 
simple, two intermediate, and two compound. 

I. The Simple- 1. Cirrus. 2. Cumulus. 3. 
Stratus. 

H. The Intermediate. — 1. Cirro-Cumulus. 2. 
Cirro-Stratus. 

III. The Compound. — 1. Ciimulo Stratus. 2. 
Cumulo-Cirro-Stratus, or Nimbus. 

The Cirrus is a combination of fibres, either 
parallel, or diverging ; it is generally the highest of 
all clouds, and sometimes extends over more than 
half the hemisphere, although at others it is only 
here and there pane] lied in the clear blue sky. 
Dr. Forster has divided the Cirri into three classej;, 
the Reticular, the Comoid, and the Filiform Cirri. 
The Reticular Cirrus has, as its name implies, the 
appearance of a net. The Comoid Cirrus that of 
a distended lock of hair ; and the Filiform Cirrus 
that of bundles of thread. 

The Cirrus is generally the harbinger of wind, 
and when it descends lower than usual we may 
predict a storm. 

The Cumulus consists of convex heaps, rising 
from a horizontal biise. This cloud is generally 
formed in the lower regions of the atmosphere. 
When the harbinger of rain, the surface of the 
Cumulus has a very fleecy appearance. In dry 
weatfair the surface is well defined and rounded. 
It frequently remains during the ‘whole day. 

The Stratus is a horizontal sheet of clouds, 
formed near the surface of the earth. It includes 
those mists which frequently arise from low and 
damp situations. It generally rises about sunset, 
and disappears soon after sunrise. The appear- 
ance of the Stratus .is generally followed by a fin 5 
day. 

The Cirro-Cumulus consists of small roundish 
masses. It is formed from the Cirrus. This 
latter cloud is frequently seen to lose its fibrous 
nature, and form itself into globular and irregular 
masses; this is the Cirro-Cumulus. It is fre- 
quently seen in summer, and is generally followed 
by fair weather, but when seen together with the 
Cumolo-Stratus it is the sure forerunner of a storm. 

The arro-Stratm , — The forms in which ih; 
Cirro-Stratus appear are very various. Like the 
Cirrus, from which it is frequently formed, it cun>- 
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Bigts of fibres, though they are generally denser 
and better defined than those which form the 
Cirrus. This cloud has frequently the appearance 
of a shoal of fish, and has been called by some, 
** The Mackerel-black Sky.’* At other times it 
presents the l^pearance of a tumbling sea, and' is 
then mostly attended by an increase of tempera- 
and thunder storms. Rainy and windy 
weather generally follow the appearance of the 
Cirro-Stratus. 

The Cumulo-Strattes is composed of the Cirro- 
Stratus, blended with the Cumulus. It frequently 
presents tlie appearance of vast banks of clouds, 
with overhanging masses. The Cumulo- Stratus 
opens a wide field for the exercise of the imagi- 
nation, in tracing the outlines of citfes, towns, 
mountains, giants, and fairies. Bat, alas! these 
appearances are but momentary, .as the Cumulo- 
Stratus is constafltly changing its form. It is to 
this cloud only that the following description of 
Shakespeare will apply 

** Sometimes we see a cloud that's dragoniah : 

A vapour, aometimes like a bear or lion. 

A towered citadel, a pendent rock. 

A forked mountain, a blue promontory * 

With trees upon 't. that nod unto the world. 

And mock our eyes with air. 

That which is now a horse, even vfith a thought. 
The rack dissolves, and makes it indistinct. 

As water is in water." 

This cloud is seen in all countries subject to 
sadden and repeated changes in the atmosphere. 
It predicts neither fair nor foul weather. 

7%e Cumulo-Cirro Stratus^ Nimbus^ or Ram 
Cloudy is a system of clouds from which rain is 
falling. The Cirrus stretches above it, while the 
Cumulus enters it from beneath. This latter 
cloud is frequently seen to rise in towering masses 
in the air, and there take the form of the Cumulo- 
Stratus. This soon becomes more dense, and 
fArms the Nimbus. During the formation of the 
Cumulo-Stratus, the Cirro-Stratus frequently caps 
it. There is no cloud so easily distinguished as 
the Nimbus, and even those who are unacquainted 
with its structure can generally detect it. The 
lower part is black and well defined, while the 
upper is surrounded by mist. 

Hie following methods of prognosticating the 
weather, by the appearance of the heavenly bo- 
dies, are extracted from an old work, entitled 
**One Thousand Notable Things.** 

2b tell the weather frtm the Sun : — ** If the sun 
rise red and fiery expect wind and rain.** ** If at 
sun-rising it be cloudy, and the clouds disappear, 
as the sun rises higher, it is a sure sign of fine 
weatber.** **If the sun set red, it is a sign of 
fsir weather." " If it set in a muddy misty color, 
it is a sign of rain.*’ 

2b teU the weather by the moon : — ** If the 
moon shine clear, and not encompassed about 
with mists, it will be fair weather.** ** It the moon 
is misty or dim, wind, rain or snow, follows within 
twenty-four hours.” 

2bfe//Me weather by the <S/arf "The stars 
more bright than ordinary in summer signifies great 
winds and wet." If they twinkle or blase in winter, 
the wind north or east, is a sign of great frost." 

" When they are seen to fedl or shoot, is a sign 
of a great rain and winds." 

2b tell the weather by the Rainbow "If two 
ndnbowB appear, signifies fair for the present, and 
two or three ^ys after rain." "A rainbow 
appearing after a long drought is a si^ of rain ; 


bnt after a long time of wet, fhlr weather:** « if 
it appear big, it is<a sign of much wet ; bnt if very 
red, of wind." " If it appear in the morning, it 
is a sign of small rain, and presently after fair 
weather." 

To tell the weather from the c/bttdJre— " If they 
are round, and of a dapple grey color, (Cirro- 
Cumulus,) and the wind north or east, fair wea- 
ther for two or three days after." "If they appear 
like towers or rocks (Nimbus) it is a sign of 
much rain." If clouds that are small, (Cumulus^ 
grow bigger and bigger, it is a sign of much rain ; 
but if great clouds waste and grow less it is a sien 
of fair weather." 

To tell the weather from Jlfwfo:— " If they arise 
from rivers and ponds, and then vanish, fair 
weather." " If from thence to the hiU-tops, rain 
the same day, or two days after." " If a general 
mist before sun-rising, near full moon, signifies fair 
weather ; but if such a mist in the new of the moon, 
signifies rain in the Sid of the moon : but in the old 
of the moon, signifies rain in the new." 


AltftjSING EXPERIMENT. 

Half fill a Florence flask with water ; place it over 
a lamp, and let it boil for a few minutes ; then 
cork the mouth of the cask as expeditiously as 
possiblcf, and tie a slip of moist bladder over the 
cork to exclude the air. The water being now 
removed from the lamp the ebullition will cease ; 
but may be renewed by pouring cold water gradually 
upon the upper part of the flask ; but, if hot 
water be applied the boiling ceases. In this 
manner the ebullition may be renewed and again 
made to cease, alternately by the mere application 
of hot and cold water. 

The theory is this: water boils at 212^, under 
the common pressure of our atmosphere ; now, 
if the atmosphere, or a part of it were removed, 
the pressure on the surface would be less, and the 
consequence would be that water would boil at a 
much lower temperature ; and this leads us to an 
explanation of what takes place in the forgoing 
experiment. We fill a flask half full of water, 
and boil it for a few minutes over a lamp ; the 
steam which rises forces out the atmospheric air 
and occupies its place ; we then remove the lamp 
and secure the flask so as to prevent the re-admission 
of atmospheric air. If cold water be poured over 
that part of the flask occupied by the steam, the 
cold water will condense it, and thus a vacuum 
will be formed. The water then having no pres- 
sure of atmospheric air, qr steam, commences 
boiling afresh ; but if hot water be poured upon it, 
the steam again occupies the surface, and the 
boiling ceases. 


*AINTING MAGIC LANTHORN SLIDERS. 
2*0 the Editor, 


Sir. — T he directions given in No. 5, recom- 
mending oil colors for painting magic lanthom 
sliders, are not altogether correct. The following 
which I believe have never been before published 
in any book, and which are very careMly kept 
secret by the trade, may be depended upon. 

Provide a small mailer, and a piece of thick 
ground glass, 5 or 6 inches square, to grind the 


colors on, a amril pi 
bottles to put the coloi 


lallet 

lorai 


knife, and a few sniril 
For red get a drop of 



224 


MAGAZINE OF SCIENCE. 


•carletlake. Blue, take PruMfan blue. 

Miub^ Green, take a piece of diatiUetfT«rd|^, 

tad grind it with a quarter of ita bulk of gamboge. 
Brown, burnt umber and burnt denna-*— UMk, lamp 
Idittk. Theae are the only coton that are tranapa- 
rent, and fit for painting aUdera. 

Haring all your colora, grind them in balaam of 
Canada, mixed with half Ita bulk of tunmntine, or 
a little more,^ too thick for grinding wy».or uae 
maatio rarniah, which will get harder aooner than 
the oAer, aa it will take aizor aeremdaya to harden ; 
but the balaam la more beautiful. To paint the glaaa 
black round the painting, dlaaolveaaphaltum in tur- 
pentine, mixed with lamp black. Haring ground 
all your colora put them in each bottle, l^ien eaed 
take a little out with a bit of atick, on a piece of 
glaaa, not more than you want, aa it driearery aoon. 
If too thick dilate it with turpentine.. 

To. paint the aUdera you muat deaign your aubject 
on paj^r, place it under the riaaa, and paint upon 
the gbuM according to the deaign beneath. 

A CONSTANT RXADBR. 

MISCELLANIESf 

CbaZ Mtneg of Bohemia. — ^Tho following ia an in- 
teresting description of the vegetable appearanoea 
presented by this mineral in a place where the traces 
of ita origin are more distinctly observed driian in 
others : The finest example I have ever witnessed 

ia that of Bohemia just mentioned. The moat ela- 
borate imitations of living foilage upon the painted 
ceilings of Italian palaces, bear no comparison with 
the beauteous profoalon of extinct vegetable forms 
with which, the galleries of theae ina^ctive coal 
mines are overhung. Therobf ia covered oa a canopy 
of goigeous tapestry, enriched with festoons of most 
gracefol foliage, fiung in wild iaregular profusion oyer 
every portion of its surface. The efiect is heightened 
by the contrast otthe coalbjiack color of these vege- 
tables with the light ghiund work of the rock to 
which they were attacked. The spectator feels him- 
self transported, aS if by enchantment, into the 
forests of another world ; he beholds trees, of forms 
and characters now unknown upon the fiice of the 
earth, presented to his senses almost in the begnty 
and v^r of their primeval life ; their scaly stems 
and brading branches, with their delicate apparatus 
of foliage, are all spread before him, little impaired 
by the fopse of countless ages, and bearing faithful 
records' of extinct systems of vegetation, which began 
and terminated in ^es of which these relics are tiie 
infolUUe hiijtqiriimii. . Such are the grand natural 
derfiarfo, wherein 4hosemost ancient remoihs of the 
▼egetoUe kingdom ar#preseeved in a state of in- 
tegrity little short of their living perfection under 
conditions of our planet whiidi exist no mors.**-^ 
Jb*. Buefifond’e Bridgtwaior TreaiiH. 

Ink WriHng on Bine Zabeii . — ^Reduce equH 

parts of verdigris addsal-ammimlao to powder ; adf 
a fourth part of lamp blaek^ mid five p^ of water}\ 
Mix the oompositiou' well in • atone mortar; add 
the wa^ gradually, and take ome 1$ shake the 
composition before it is used. 

^ConmmpUon qfSieph AriMet in Mngkmd^ 
The following is an accurate eatimate of the home 
•^edaiiisi^tion of England in the great ataple aitidea 
»«BBfactnres. Of wheat fifteen 
nkHr ^uartera afo annually conaumed in Great 
fliPfof^itebout a quarter of wheat to eatdi 
inmjniL Of malt twqsty-five million bushels 


are annually used In breweries and distilleries in 
the l/itited Kingdom, and there are forty-six 
thousand seres under cultivation with hops. Of 
the quantity of potatoes, and^other vegetables con- 
sume we We no aecounts. Of meat about one 
mQlion two hundred and fifty thousand head of 
eattie, sheep, and pigs are sold during the year in 
Smithfidd market alone, which is probably about a 
tenth of the consumption . of the whole kingdonr*' 
The quantity of tea consumed in the United Kingdom 
is about thirty million pounds annually. Of sngar 
nearly four million hundred-weights, which is a 
consumption of twenty pounds for every«indiridaii], 
reckoning the population at twenty-five millions : 
and of* coffee about twenty million pounds are annu- 
ally consumed. Of soap one hundred and fourteen 
million pourifls are oonaumed : and of candles about 
one hundred and seventeen million pounds. Of 
clothing we annually manufacture about two hun- 
dred million pounds of cotton wool, which produces 
twelve hundred million yards of calico and various 
other Cotton fabrics, and of these we export about a 
third, so that eight hundred million yards remain 
for home consumption, being about thirty-two yards 
annuafly for each person ; the woollen manufacture 
consumes about thirty million pounds of wool. 

Gallic Acid' speedily prepared. — ^According to 
Doberelner, gallic acid may be prepared by mixing 
a concentrated infuaion of galls with acetic add, in 
ordei to decompose the gallate of lime ; it ia then 
to be shaken for a few minutes with ether, which 
takea up much gallic acid ; the ether is to be slowly 
evaporated, and gidiio add is obtained in a very 
short time in small colorless crystals. 

7b slop the Bacages of CederpillaTsfrom Shrubs^ 
Plante, etnd VegetAles. — Take a chafing dish, with 
Ughted charcoal, and place it under thq branches of 
the tree, or bush, whereon are the caterpillars ; then 
throw a little brimstone on the coals. The vapour 
of the sulphur, which is mortal to these insects, aa& 
the suffocating fixed air arising from the charcoal, 
will not only destroy all that are on the tree, but 
will efibotoally prevent the ahruba from being, at 
that season, infested with them. A pound of sul- 
phur will clear as many trees as grow on several 
acres. - 

Another method of driving these insects off fruit- 
trees is, to boil together a quantity of.rue, worm- 
wood, and common tobacco (of each equal parts), 
in common water. The liquor should be very 
strong. Sprinkle ibis on the leaves and young 
branches every morning and evening during the 
time the findt ia ripening. 

iVIttfifo Barometer.^TIdB fostrnment consista 
in gtnend of a tube, of the usual length, passing 
thronghUkO upper parte of a wooden cistern, to 
which it is glued, and the bottom of which ia 
mode of leatitel*. The tube being filled with 
mercnry, whieh has been previously well purged 
of air, end plsMd in a proper position, the au- 
perfiuotts metcuiry descends into the cistern, and 
asaumea a levd in the tube Oorreaponding with the 
weight of the external air. The aurfoce of the mer- 
cury In the cistern is adjusted to the same level by 
a fcrew, widch presses more or lets against the 
fiexibto leaUier at the bottom, and raiaea or de- 
preaSea it at pleasure. From the line of thia level, 
whieh Is osUm xero, the ooale commencea and ia 
reckoned . upwards to the height of about 32 
iuohesi the actual divisions of the seals begin at 
fibout 15-lnehes. 



THE STEAM-ENGINE BOILER. 

Thk steam-engine consists of two distinct parts, in principle of condensation ; low-pressure engines^ or 
one of which a due supply of steam is generated — condensing engines, as they are generally termed, 

in the other this steam is applied to put in motion a The boilers of marine condensing engines are simi- 

bcam or a wheel, which by its alternate or rotatory lar in their construction, varying a little in form, 

motion acts as a prime mover of any machinery The boiler is a large vessel formed of sheet-iron 
attached to it. In some instances these two parts plates hammered together. Its shape will be un- 
appear inseparably connected, as, for example, in derstood from the adjoining plate. Tlie boiler has 

the locomotive engines. This, however, is not two principal tubes, one of which conveys to it 

the case, as the boiler is here made only to act as water to be formed into steam, while the other 

points of supports for the other parts. To under- , conveys the steam from the boiler to the cylinder, 
stand then the structure of the steam-engine, it is i JThese are the tubes with the arrows, in the figure, 
necessary to treat of each separately. At present lylt has guage-cocks to ascertain the height of the 
we shall confine ourselves to the boiler. / water in the boiler ; a steam-guage, to indicate the 

This is the vessel in which the steam is generated, elastic force of the steam; a safety-valve, to give 

and forms an exceedingly interesting part of the exit to the steam, and prevent the explosion of the 

steam-engine. Nothing can be more beautiful thani boiler ; an internal safety-valve, to give access to 

those adjustments of the boiler and cylinder to each the air, and prevent the compression of the sides 

other, by which the engine itself regulates the sup- of the boiler by atmospheric pressure, should the 

ply of steam to the cylinder, of water to the boiler, elastic force of the steam in the interior be sud« 

and of heat to the furnace. It thus, in a manner, denly much diminished from any cause ; anda man- 

itself proportions the supply to the demand ; and hole, by which admission may be had to clean the 

with so much regularity and precision, that the boiler when necessary. The boiler is placed upon 

engine in its movements almost rivals the voluntary a furnace, supplied with a self-acting damper; and, 

motions of living beings. The boiler now to be by Brunton’s contrivimee, may be made to feed 

described is that of land engines, acting on the itself with fuel, accordij|ig to the demand. 
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The Feed-pipe.'-ThG tube c which conveys the 
water into the boiJer is termed the feed-pipe. It 
proceeds from a cistern d placed above the boiler, 
and terminates a little lower than half-way between 
the top and bottom of the boiler. The cistern d is 
freely supplied -with hot water by the pipe which 
proceeds from the hot well, and conveys (by a 
pump worked by the engine,) thp warm water of 
the hot well to the cistern. The water thus con- 
veyed to the cistern would fall directly down into 
the boiler by the pipe e were it quite open. But 
as the demand for steam is not always the same, 
and it will not therefore do to have a constant 
quantity of water supplied to the boiler, too much 
water might enter the boiler ; or there might be tem 
little and the boiler might then be injured by the 
heat. The feed-pipe, to prevent such irregularities, 
and proportion the supply of water to the demand, 
is rendered self-acting in the following manner. 
At the bottom of the cistern d a valve is placed, 
which opens upwards when the rdd which attaches 
it to the lever c is raised, and admits water from 
the cistern to the tube e below it. The lever, as 
will be seen, moves on a fixed point at the upper 
part of the cistern. To one extremity of the lever 
a small rod or wire h is attached, which passes 
through an air-tight aperture into the boiler, sup- 
porting a stone-float at its extremity. This stone- 
float is counterpoised by a weight /, attached to 
the other end of the lever c. The weight is such 
as to balance the float tn water j and, accordingly 
when the level of the wafer becomes lower from 
so much being formed into steam, the float will 
descend, (as the weight cannot support it in air.) 
The float descending will pull down the arm of the 
lever to which it is attached, elevate the other arm, 
and thus open the valve in the cistern, so that 
water will pass from it into the boiler. When the 
float has been thus raised sufficiently, the weight 
will then pull down its arm of the lever and shut 
the valve, so that no water will enter. In this 
manner the water is kept always near the same 
level in the boiler. The cistern is supplied abun- 
dantly with water by the pipe from the hot well, as 
it is called, the water in which is warm ; so that 
tixere is a gain of heat proportioned to the excess 
of the temperature of the water tlius pumped in over 
the usual temperature of water. 

Connected with the feed-pipe of the boiler, there 
is a contrivance of great ingenuity called the self- 
acting damper^ If the quantity of water supplied 
be uniform, the amount of steam produced will vary 
according to the intensity of the fire. If the fire 
be too strong, more steam will be formed than is 
required— if weak, too little steam will be produced. 
By a damper, which contracts or enlarges the throat 
of the flue of the furnace, the strength of the fire 
may be increased or diminished, and the quantity I 
of steam will vary accordingly. As the steam iiir 
the boiler presses on the water, this water will rise\^ 
in an open tube to which it has access to a height 
proportioned to the pressure. The feed-pipe e is 
such a tube : in it a weight is suspended, con- 
nected by a chain with a damper a. The chain 
passes through a separate tube in the cistern d, and 
over two pulleys b. The weight f is such as just 
to balonc 3 the damper a when immersed to a certain 
extent in water in the tube e, forced up by the 
dastie force of the steam. Let the weight and 
damper be adjusted to the required force of the 
■team, and be in a state of f est. They will remain 
■0 nn^ some change in thej strength of the steam 


arises. Should its elastic force be increased, the 
water will be forced up in the tube ; the weight, 
(or a greater part of it) being now supported by 
water will be lighter in relation to the damper 
which is entirely suspended in air ; the damper will 
therefore descend and contract the thnoat of the 
flue of the furnace ; the draught will thus be dimin- 
ished, the fire moderated, and less steam formed. 
Should the elastic force of the steam be diminished, ' 
the water will sink in the tube, the weight will de- 
scend, the damper will be raised, the draught be in- 
creased, the fire burn more briskly, and mure steam 
will then be formed. •* 

In the boiler, two tubes, or guage-pipes, m n, 
each furnished with a stop-cock, are placed verti- 
cally, for the purpose of ascertaining the quantity 
of water in thecboiler. They are made of such 
length that the extremity of the short one is a little 
above, and that of the long one a little below the 
proper level of the water. Accordingly, when the 
boiler is heated, if the water be at its proper level, 
on opening the eocks of the two guage-pipes water 
will be discharged from the longer one, and steam 
from the shorter one. If the water be too low 
steam will issue from both pipes; if too high, 
water will be discharged from both pipes. The 
water rises in and is discharged from the ])ipes by 
the elastic force of the steam which occupies the 
upper part of the boiler. This method of a.scer- 
taining the level of the water was proposed by 
Savery. It is still in use. 

Sleam-Guage, — This is seen at p, at the right of 
the boiler. It is fixed into the boiler, or some tube 
freely communicating with it, and is open at both 
ends. It is curved, in the form of the letter u, 
and contains a quantity of mercury. The atmos- 
pheric pressure acts on the mercury in the limb 
open to it, with a force of 14.7 pounds per square 
inch, if the steam act with the same force, the 
mercury will be at the same level in both limbs.' ' 
If the steam be of higher clastic power than the 
air’s pressure, it will depress the mercury in the 
limb on which it acts, and force it up to a corres- 
ponding height in the limb open to the air. The 
difference will indicate the excess of the force of the 
steam over the air’s pressure. The tube may be of glass 
or iron. In the latter case, a float rests upon the 
surface of the mercury exposed to the air, which 
rises or falls with the mercury ; and, the upper ex- 
tremity of the float having a scale adjoining, it acts 
as an index, and shows the height of the liquid within 
the tube. 

Safety-Valve,— Tbe object of this valve is to 
permit the escape of steam, should it accidentally 
become stronger than the boiler is intended to bear, 
and thus prevent the bursting or explosion of the 
boiler. It is a valve so loaded as to open with a 
pressure of steam, a little more than is necessary 
to work the engine, and considerably less than the 
utmost the boiler can bear. The steel-yard safety- 
valve is much employed. This consists of a lever, 
the joint or fulcrum of which is set on a support at 
the side of a short tube or pipe communicating 
with the boiler. From the lever immediately over 
the aperture of the lube, a rod descends, having a 
plug attached, which closes the tube. To the other 
extremity of the lever, weights may be attached, at 
distances from the fulcrum, which will have power 
in keeping down the valve or plug, in proportion to 
their distance from the fulcrum. The force of the 
steam will tend to push up the plug, (valve,) and 
permit the, escape of the steam; tne atmospheric 
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pressure, and the weight attached to the Jever, will 
tend to ])ress down the plug, and prevent the exit 
of steam. The valve will be open or shut, accord- 
ing to the relative strength of these forces acting 
oil it in opposite directions. In steam -boat en- 
gines, a (Sonical plug is used, from which a rod 
rises, on which circular weights are placed, perfo- 
rated so that they can easily be slipped off or on 
the rod. The weights arc thus placed above the 
valve, and, when set, cannot shift. In the steel- 
yard valve, the weight slips along the arm of the 
lever, ai\d thus acta with greater force ; just as if 
more weights had been laid on. Sometimes the 
valve becomes ineffective, from being corroded, and 
slicking to the tube. It is considered that explo- 
sions of steam-boilers, in those cases where the 
valve has not been rashly overloaded, nor become 
corroded, are owing to the sudden formation of a 
large quantity of steam, which cannot escape with 
sufficient rapidity by the valve. The sudden for- 
mation of a great volume of steam, is, most pro- 
bably, owing to the water being too low, the boiler 
too highly heated, and the water then being thrown 
up upon the sides. It has been conjectured that 
explosions may sometimes be owing to the decom- 
position of the steam, or water, the hot sides of 
the boiler. This may take place ; but it is not 
easy to see how this would produce gas of greater 
elastic force than if the decomposed water had 
been formed into or remained steam. A second 
description of valve is seen at /, which acts in the 
same manner as the tube connected with the dam- 
per. / is a tube with a weight to it, i — this weight 
rises when the pressure of the steam is high, and 
suffers it to pass along the tube j into the chimney s. 

Internal Safety-Valve. — The valve just described 
opens outwards. There is another which opens 
inwards, therefore termed the internal safety-valve. 
pThe use of this valve is to admit the air to the 
interior, should the steam be suddenly condensed 
from any cause. Were there no such contrivance, the 
atmospheric pressure on the external surface of the 
boiler, (11.7 lbs. on every square inch,) might crush 
the boiler on any sudden diminution of the elastic 
force of the steam. But the internal valve yields, and 
admits air when the internal pressure on it is much 
diminished, and thus produces an equilibrium. The 
internal safety-valve is shown at y. 

The Man- Hole. —T\\c, large opening at g is to 
give entrance to the interior of the boiler, for the 
purpose of cleaning it. Tliis is an operation perfor- 
med at longer or shorter intervals, according to 
the quality of water employed for the production of 
the steam. If the water contain much saline matter, 
the boiler must be denned frequently, otherwise there 
is a great waste of fuel in heating the water through 
the crust which forms at the bottom, and also a risk 
of burning the boiler, as, if the heat is not quickly 
carried off from the boiler in the form of steam, the 
metal becomes too hot, and is then more apt to oxi- 
date, (rust.) Also, from being too hot, it causes^' 
risk of an explosion. 

The Furnace. — The furnace, above which thi 
boiler is placed, differs from a common dre-place ii 
being entirely excluded from the air, except at two 
parts: — First y at the grating, or furnace-bars, on 
which the fuel rests, and between which air enters 
and supports the combustion ; second, at the throat 
at the bottom of the chimney, where the smoke and 
products of the combustion quit the furnace. Thus 
no cold air is admitted into the diimney or above 
the lire, as in a common hrc-phice ; and hence tlie 


draught is more powerful, air supplied more quickly 
to the fuel, and the heat produced more intense, 
r is the door of the furnace, by which fuel is 
introduced. The damper, by wUch the current of 
air is increased or diminished, is shown at a. 
There are many contrivances for preventing smoke. 
This is effected by constructing the furnace so that 
the fresh coal is introduced below the ignited coal 
by which the smoke arising from the fresh coal is 
burnt or consumed as it rises. Considerable saving 
is effected in this manner, as the smoke contains 
much charcoal in suspension, in fine powder — much 
fuel being thus lost in ordinary smoking furnaces, 
^le principle of M^itty's smoke-consuming furnace 
will be readily understood, if we conceive a common 
fire to be mended by pushing fresh coals in below, 
instead of laying them on at the top.* To save heat 
the furnace is often placed inside the boiler, and 
the flue also conducted through the boiler. 

A very ingenjpus furnace has been constructed 
by Mr. Brunton, of Birmingham, which may be 
termed a self-feeding furnace. He made the fur- 
nace circular^ and connected to it a hopper placed 
above, which supplied it with coals. The furnace 
was made moveable, and caused to revolve, by 
being connected wilh the steam-engine ; and thus 
a very uniform supply of heat was supplied to the 
boilejr above. In each revolution, the hopper 
opened, and discharged coals into it, and this feeder 
was regulated by communication with the damper ; 
so that tlic quantity of coals was increased or di- 
minished according to the demands of the engine. 


DIORAMIC PAINTING. 

nr M. DAGUERRE. 

The principles of this new art have been most ad- 
mired, or perhaps most fully developed, in the fol- 
lowing pictures TAe Midnight Matts— Landslip in 
the Valley of Goldau — The Temple of Solomon — and 
The Cathedral of Sainte Marie de Montreal.* Each 
of these paintings has been exhibited with the alter- 
nate^ffects of night and day gradually stealing over • 
them. To these effects of light were added others, 
arising from the decomposition of form, by means of 
which, as for example in the Midnight MasSy figures 
appeared where the spectators had just beheld seats, 
altars, &c. ; or again, as in The Valley of Goldau, 
in which rocks tumbling from the mountains replaced 
the prospect of a smiling valley. 

1. Pictoral Processes. — Tlie canvas is painted 
on both sides. In this case, therefore, whether the 
subjects be illuminated by reflected or refracted light, 
one indespensable essential is, to employ a medium or<<^ 
canvas which is exceedingly transparent, and the tex- 
ture of which is as equal as possibjy can be obtained. 
lEither lawn or calico may be used. It is also neces- 
sary to choose those stu& of the greatest width that 
is manufactured, to avoid seams, which are always 
difficult to conceal, especially in the prindpal lights 
of a picture. 

When the canvas thus selected is stretched, it is 
necessary to prime it, on both sides, with at least two 
coats of parchment sixe. 

First Fjjfect. — The first effect, which ought to be 
the clearer of the two, is executed on the right 
side of the canvas. The sketch is first made in 
black-lead, taking care not to sully the canvas, the 
whiteness of which is ^e sole resource possessed by 

• These allude to the l^rama at Parfi, of which M. Da- 
guerre IS pninter and proprietor. 
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vrhiteness of which is the sole resource possessed 
by the artist for bringing out the lights of the 
picture ; for white cannot be used in executing the 
first effect. The colors which I use are ground in 
oil, but laid upon the canvas with turpentine, to 
which I sometinffcs add a little animal oil, but only 
for deep sliadows, and these latter may be varnished 
without injury. The manipulation is exactly the 
same as in water-color painting, with this difierence 
only, that the colors are prepared with oil instead 
of gum, and applied with turpentine instead of 
water. It will readily occur to the artist that he 
can employ' neither white nor any opaque color 
whatsoever by coats, which in the second effect 
would occasion spots more or less tinted, according 
to the greater or less degree of opacity. It must 
be the endeavotfr of the artist to bring out effects 
at a stroke — at once ; going over an effect injures 
the transparency of the canvas. 

Second Effect , — The second effect is painted on 
the wrong side of the canvas, 'fhe artist in ex- 
ecuting this part of his work must employ no other 
light than that which comes from tlie front of the 
picture through the canvas. By this means the 
transparent forms of the first effect are seen ; these 
must either be preserved, or painted over, according 
to the effect intended. 

First of all, a wash of some transparent blue is 
put over the whole canvas. This coating, like* the 
other colors, is prepared in oil, and laid on in 
essence of turpentine. The marks of the brush 
are effaced by a huge tool of badger’s skin. By 
means of this coating the seams also arc concealed 
to a certain extent, by taking care to lay it on thin 
along the selvages, which have always less trans- 
parency than the rest of the canvas. When this 
coating is dry, Ihc alterations intended to be made 
on the first effect, arc sketched out. 

In executing this second eircct, the artist has 
nothing to be beyond modelling in light and shadow, 
without reference to local color or to the colors of 
the first picture, which are seen by transmitted 
light as transparencies. This part is executed by 
means of a tint of which white is the base, .with 
which lamp-black is mixed in order to obtain a grey, 
the strength of which is ascerained by applying it 
to the wash of blue on the wrong side, and then 
viewing it from the right side of the picture, from 
which position it will not be at all perceptible if of 
the proper strength. The gradation of tones is 
produced by the greater or less opacity in this 
tint. It may happen that the shadows of the first 
effect interfere with the execution of the second. 
To remedy this inconvenience, and to conceal these 
shadows, wc can harmonize their force, by using 
the grey of a corresponding opacity according to 
the strength of the shadows which it is the intention 
to destroy. 

It will occur to the artist, that it is necessary to 
urge this second effect to its utmost power. 
When this general effect of light and shadow is 
finished on these princi]fies, and the desired effect 
obtained, the picture may be colored, the artist 
using only the most transparent tints prepared in 
oil. It is still a water-color that is to be executed 
but less turpentine must be used in these glazings, 
which produce a powerful effect only in proportion 
as they are repeated several times, and with more 
of oil than essence. However, for slight effects of 
color, turpentine is sufficient. 

The Eclairage or Lighting up the Pictures . — 
The first effect painted on tlSc| riglit or front of the 


canvas is lighted by reflection, that is to say, only 
by a light which comes from the front, while the 
second effect — that painted on the WTong side 
receives its light by refraction ; that is, from behind 
only. In both effects we may employ both lights 
at once, in order to modify certain portions of the 
picture. 

The light which gives effect to the painting in 
front should come from above. The illumination 
which falls upon the second effect — that painted 
behind, should come from vertical openings, it being 
always understood that these are to be completely 
closed when the first effect is only seen. 

If it happen to be necessary to modify a part in the 
first effect or picture by a light belonging to the 
second, that is. coming from behind, then this light 
must be inclosed so as not to fall, except on tlie 
proper place. Tlie windows or openings ought to 
be distant from the paintings at least two metres, 
(between seven and eight feet English,) in order to 
give a j)ower of modifying the light by transmitting 
it through colored media, as the exigencies of tlie 
desired effects may demand. The same means arc 
requisite fpr the first effect or front picture. 

It is admitted that the colors which appear on 
objects generally are produced only by tlie arninge- 
meiit of the molecules of these objects. Oon- 
sequently all those substances- used in painting ai e 
colorless ; they only possess the power of reflecting 
such or such a ray of light which in itself contains 
all the colors. The more juire these substances are 
the more decidedly do they reflect the simple colors, 
never, however, by an absolute or independent 
property, which by the wny, it is not iiecj*ssary 
they should do in order to represent the effects of 
nature. 

To explain then the principles upon r;liich dio- 
ramic paintings arc executed and lighted up, take 
as an example the effect produced when light is de- 
composed ; that is to say, when a portion of its com- 
ponent rays is intercepted. 

Put upon a canvas two colors — the brightest 
possible — the one red, the other green, both ns 
near as may be of the same intensity. Now in- 
terpose a red medium, as a colored glass, in the 
stream of light which falls upon them — what 
hapjjcns? The red color reflects the rays which 
belong to it ; the green remains black. ' Reverse 
the experiment by interposing a green glass -the 
effect is also reversed ; the green color gives forth 
its proper reflection; the red -is now black. The 
effects, indeed, are not perfect unless the interposed 
media completely exclude all rays hut their own, a 
condition not easily obtained, for colored media 
have rarely the power of excluding all but one ray. 
The general effect, however, is sufficiently deter- 
mined. 

To apply this principle to dioramic paintings though 
^ in these paintings there are only two effects repre- 
^ sented, one of day in front, one of night behind. 
These effects not passing the one into the other 
Arithout a complicated combination of the media which 
;1ic light had to traverse, produce an affinity of other 
effects similar to those which nature presents in her 
transitions from morning to night, and the reverse. 
It must not be imagined tliat it is necessary to 
employ media of very intense hues in order to obtain 
striking modifications of color, for often a sliglit shade 
in the medium suffices to operate a very great change 
in the effect. 

It will be understood from these principles of 
dioramic art ^n wluch striking results are obtained 
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by a single decomposition of light, how important 
It is to observe the aspect of the sky when we would 
appreciate the tone of a picture, whose coloring 
matters are thus subject to decompositions so great. 
Tlie best light for this purpose, is that from a pale 
sky ; for where the sky is blue, it is the blue tone 
jf the picture also, and consequently its cold tone 
which comes out most powerfully, while its warm 
tones remain inactive. Their media are not present, 
and they are cast comparatively back into neutral 
tints by the blue medium of the sky — so favorable 
to the cold tones of the picture. It happens, on 
the contrary, when the sky is colored, that the warm 
lones of the picture — its red and yellow— come 
forth too vigourously, and overpowering its colder 
tones, injure its harmony, or, it may be, give it quite 
a different character - a warm instead of a cold tone 
of color. 

It is easy to understand from these observations 
that the uniform intensity of colors cannot be main- 
tained from morning to evening. We may even 
venture to assert it to be physically demon8tr<ited 
that a picture cannot be the same at all hours of the 
day. 'rhis, perhaps, is one of the cause* which 
contribute to render good painting so difficult to ex- 
ecute. and so difficult to appreciate. Painters, 
led into error by the changes wliich take place 
between morning and evening in the appearance of 
their ])ictiires, falsely attribute these alterations to a 
variation in their manner of seeing, and color falsely, 
while, in reality, the change is in tlie medium — in the 
light. 

THE HYGROMETER. 

Any instrument which enables us to measure the 
quantity of moisture present in the atmosphere is 
an Iiydromcter. The proportion of watery vapour 
kiAd in suspension by the air is very variable, de- 
pending as it docs, on several causes, none of which 
affect it more sensibly than change of temperature : 
it appears from a paper read by Mr. Wood before 
the institute of Ci\il Engineers that the quantity of 
vapour varies thus : — 

At 52'^ F. it is 160th of the weight of the air. 

59 „ 8()th „ 

86 „ 4()th 

Hence it increases at a rapid rate as the tempera- 
ture is elevated which (c(P.teriit paribus) is what 
might be expected. A brisk current of air Is also 
favorable to evaporation, for through its agency the 
vapour being removed as quick as it is formed, 
s|>ace is afforded for more to rise. Until lately 
various organic substances, as hair or bone, were 
used for this purpose ; such things contracting in 
dry weather and expanding in a humid condition of 
the atmosphere : this was the principle of the hy- 
drometers of Saussure, I)e Luc, and others. The 
organic matter having been prepared by immersion 
in caustic alkali was attached to a moveable hand which 
worked upon an axis in connexion with a graduated 
scale. No better ilustration can be given of these j| 
organft hygrometers than the thin whalebone shav- > 
ings, which being shaped into different figures, are 
sold as toys ; when placed upon the hot moi8^< hand 
they curl up, and being removed regain in 1 short 
time their original form. 

There is however very little dependence to be 
placed on the hygrometers hitherto noticed ; con- 
sequRiitly they and all others are now superseded 
by that invented by Professor Danicll, ^of King’s 
College. The principle upon which this is con- 


structed is very different from the former oness 
when a glass of cold water is brought into a roon. 
filled with company, and consequently heated, mois- 
ture is soon deposited on the sides of the glass ; 
this, which is dew, is a phenomenon which may be 
observed by everybody. Let us inquire the cause : 
The atmosphere of the apartment we may imagine 
to be saturated with moisture, which remains in a 
state of vaporation only so long as there is warmth 
sufficient to maintain it in that condition ; when 
the cold vessel is introduced, a portion of the heat 
being radiated towards it, and the equilibrium dis- 
turbed, the air immediately surrounding the glass 
is qooled, and being no longer able to hold the 
vapour in suspension, the latter is condensed in the 
form of water. 

After the above remarks it is hoped ^hat the ex 
planation of Danicll’s hygrometer will be intelli- 
gible : it consists of two glass bulbs at the extre- 
mities of a syphon^tube, the arms of which are of 
different lengths ; into this instrument is introduced 
a quantity of ether, which as it cools, will condense 
into and half fill the lower bulb : previous to the 
above operation, a small thermometer is to be fixed 
in the longer limb of the syphon, having its elon- 
gated bulb dipping into the ether, but as close as 
possible to one side of the larger Iwilb — the opposite 
ball of pe hygrometer is covered with muslin ; when 
it is to be used the muslin is moistened with etlier 
which by its evaporation produces cold in the empty 
bulb, and this acting like the cryophorous of Wol- 
laston, causes the inclosed ether to rise in a state 
of vapour. It is well known that cold is always 
produced by evaporation, and the temperature of 
the bulb itself being considerably reduced, the e::- 
ternal moisture is condensed ; and that it may be 
noted with the greatest accuracy, a rim of burnished 
metal is placed round the bulb ; by the aid of the 
thermometer the temperature at which this takes 
place, and which is called the dew-point^ can be 
readily ascertained : as it is convenient to know the 
difference between the external temperature and the 
dew-point, a thermometer is usually affixed to the 
pillar which supports the instrument. 

As the preceding description refers somewhat to 
the formation of dew ; it will not be altogether fo- 
reign to our purpose if wt devote some space to a 
consideration of this phenomenon. Previous to the 
investigations of l)r. Wells, the ideas relative (o 
dew were very vague and unsettled ; some autho- 
rities contending that it arose from the earth, others 
that it descended from the atmosphere. One of 
the properties of heat is that it is continually radi- 
ating to colder bodies, until an equilibrium of tem- 
perature is obtained, and it was to this radiation 
that Wells ascribed the formation of dew. He ob- 
served that it rarely or never appeared in clouded 
nfglits ; and in proportion as the sky was clear and 
>erene that it was formed in the greatest abuti- 
dance : when he stretched even a thin handkerchief 
on pins at a slight elevation above the ground, the 
dew was deposited on the spot which was thus 
screened ; this he accounted for from the supposi- 
tion that its temperature never fell sufficiently low 
to condense the vapour above it, because that heat 
which was radiated from the earth to the handker- 
chief was not lost but radiated back again to the 
earth. Let this theory be carried out to its full 
extent and the clouds play the part of the hand- 
kerchief, acting like a nair of confrigate mirrors, 
they refiect back to theqarth as much heat as they 
rcc'ive and thus preseyve a balance of tempera- 
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.hire ; but on a clear starlight night when no clouds 
are present, the heat of the earth is radiated into 
empty space, and its surface being chilled, the wa- 
tery vapour which surrounded it is condensed into 
dew. Dr. Prout, in his Bridgewater Treatise, says 
that “ the influence of radiation in producing cold 
at the earth's surface, would scarcely be believed 
by inattentive observers. Often on a calm night, 
the temperature of a grass plot is 10 or 15 degrees 
less than that of the air a few feet above it." 

If experimental evidence of the truth of this doc- 
trine be required ; let two different substances be 
exposed at night under the same circumstances, the 
one a sheet of polished metal, the other a floqcu- 
lent porous mass of wool : when these are examined 
the latter will be found saturated with dew, while 
the former i% free from moisture ; the reason of this 
is that metals, though the best reflectors, are the 
worst radiators, and in proportion to their bright- 
ness ; hence the surface of the jpolished metal ne- 
ver falls Bufliciently low to condense the vapour, 
while the wool soon reaches the dew-point. 

To return, however, to the more immediate sub- 
ject of this paper, many individuals are in the ha- 
bit of constructing what is called the sponge hygro- 
meter, and for purposes not requiring accurate ob- 
servation, this simple instrument answers every 
purpose : a thin rod of baked, wood about^ twelve 
inches in length and suspended like a scale-beam, 
is made to work upon a pivot ; to one end of this 
is fixed a sponge which is balanced by a weight at 
the opposite end ; sponge like all organic substances 
is hygrometrical, consequently when the air is loaded 
with vaponr, the sponge acquiring weight descends, 
and causing the rod to work upon a graduated scale, 
indicates the state of the atmosphere. The chief 
precautions to be attended to are, that it be kept in 
a situation where the temperature is equable ; and 
that the scale be graduated by keeping in the apart- 
ment with the instrument certain deliquescent salts, 
such as the nitrates of lime or magnesia. It is 
advisable to prepare the sponge by washing it in a 
solution of sal-ammoniac. The hygrometer is ge- 
nerally a faithful indicator of the weather, sc far as 
it predicts the approach of rain ; and indeed is an 
indispensable instrument in the hands of those who 
interest themselves in the study of meteorology. 

W. PRESTOy. 


CUTTING GLASS TUBES, &c. 

The different methods of cutting of glass tubes 
which have been contrived, are all founded on two 
principles ; one of these is the division of the 
surface of glass by cutting instruments, the other 
the effecting of the same object by a sudden change 
of temperature ; and sometimes these two principles 
arc com})iTied in one process. < 

The first method consists in notching the tub^ 
at the point where it is to be divided, with the 
edge of the file, or of a thin plate of hard steel, or < 
with a di iraond ; after which you press upon the | 
two ends of the tube, as if to enlarge the notch, or \ 
what is better, you give the tube a slight smart blow 
This method is sufficient for the breaking of small 
tubes. Many persons habitually employ an agate, 
or a common flint, which they hold in one hand, 
while with the other they rub the tube over the 
sharp edge of the stone, taking the precaution of 
securing the tube by the help of the thumb. For 
tubes of a greater diametey( yon can employ a fine 
iron wire stretched in a '1}pw, or, still better, the 


glass-cntters, wheel ; with either of these, assisted 
by a mixture of emery and water, you can cut a 
circular trace round a large tube, and then divide it 
with ease. 

When the portion which is to be removed from 
a tube is so small that you cannot easily lay hold of 
it, you cut a notch with a file, and expose the notch 
to the point of a candle flame : the cut then flies 
round the tube. 

This brings us to the second method of cutting 
tubes — a method which has been n^pdified in a great 
variety of ways. It is founded on the property 
possessed by vitrified matters of breaking when 
exposed to a suciAen change of temperature. Make 
use of a piece of iron heated to redness, an angle 
or corner of which is to be applied to the tube at 
the point where it is to be cut, and then, if the 
fracture is not at once effected by the action of the 
hot iron, plunge the tube suddenly into cold water. 
The two methods here described can be combined. 
After having made a notch with a file, or the edge 
of a flint, you introduce into it a little water, and 
bring close upon 'it the point of a very little tube 
previouf:sly heated to the melting point. This 
double application of heat and moisture obliges the 
notch to fly right round the tube. 

When the object to be cut has a large diameter 
and very thin sides — when it is such a vessel as a 
drinking-glass, a cup, or a gas tube — you may 
divide it with much neatness by proceeding as 
follows : — After having well cleaned the vessel, both 
within and without, pour oil into it till it rises to 
the point, or very nearly to the pointy where you 
desire to cut it. Place the vessel, so prepared, in 
an airy situation ; then take a rod of iron, of 
about an inch in diameter ; make the extremity 
brightly red-hot and plunge it into the vessel until 
the extremity of the iron is half an inch below the 
surface of the oil: there is immediately formed > a 
great quantity of very liot oil, which assembles in a 
thin stratum at the surface of the cold oil, and 
forms a circular crae.k where it touches the sides of 
the glass. If you take care to place the j)bject in 
a horizontal position, and to plunge the hot iron 
without communicating ifiuch agitation to the oil, 
the parts so separateil will be as neat and as uniform 
as you could desire them to be. By means of this 
method we have always perfectly succeeded in 
cutting very regular zones from ordinary glass. 

The method which is described in some works, 
of cutting a tube by twisting round it a thread 
saturated with oil of turpentine, and then inflaming 
the thread, w'e have found to be unfit for objects 
which have thick sides. 

Some persons employ rotten wicks dipped in 
sulphur. By the burning of these, the glass is 
strongly heated in a given line, or very narrow space, 
which is instantly cooled by a wet feather or a wet 
stick. So soon as a crack is produced, it can be 
led In any required direction by a red-hot iron, or 
an inflamed piece of charcoal. 

Finally, you may cut small portions from glass 
tubes in a state of fusion, by means of cqinmon 
scissars. 


CHEMICAL NOMENCLATURE. 

There is of necessity a nomenclature in every 
science; and chemistry has its peculiar terms as 
well as other departments of knowledge; though 
we believe that its principles may be acquired 
without any extraordinary expenditure of mental 
exertion. • 
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In the construction of the language of modem 
chemistry, the terms employed happily express 
:the materials of which bodies are composed; and, 
I being thus descriptive, they become opposite and 
njtpropriate. Were the nomenclature of this science 
the exclusive .tproperty of any people or country, 
it would be a ** sealed fountain” to all else beside ; 
but since chemistry is the birthright of all, her 
legend must be formed of plastic materials obtained 
from a common source, that all may read the history 
of her wonders. The terms of the modern no- 
ncnclature are therefore obtained from that Ian- 
' giiage which is venerable for antiquity — the vehicle 
of classic song, and which has »er formed an 
essential part of the scholastic stumes of Europe. 
Significant epithets are employed, having their root 
in this spring of universfil recognition, and are 
selected as descriptive of the forms and characters of 
chemical research. 

A proper estimate of the superior value of the 
new nomenclature may be best obtained by com- 
parison, contrasting the new and old in juxta 
position ; and, wc much mistake, if, wliile it throws 
the old terms into the back ground and the ^shade, 
it does not bespeak a ready acquiescence in favor of 
the new nomenclature. In this estimate and con- 
tract, amplification would be uselesf and uncalled 
for ; the selection may tlierefore he limited, and 
yet supply an ample specimen. Oil of tartar, oil 
of vitriol, butter of antimony, horn silver, sugar 
of lead, and cream of tartar, are terms altogether 
void of meaning and ** signify nothing.” Is 
mffar of lead said to be descriptive of its peculiar 
sweetness ? So arc also the salts of ittria and 
glucina in a still higher degree. Oil of vitriol and 
oil of tartar mislead by the adjunct otV, as the 
chemical constituents of oil are entirely absent. 
In the term copperas we might consider copper to 
be present, and naturally enough expect to tmd lead 
in*“ black lead yet the former is a sulphate of 
iron, and the latter a compound of iron and carbon. 
Nor is this the worst of these antiijuated and un- 
meaning epithets, fur the unwary would little 
suspect a fatal poison under the gifted name of 
‘ acid of sugar.” 

When wc turn to the new nomenclature, a more 
welcome language presents itself ; though it cannot 
be reasonably expected that we are able to apply 
terms critically descriptive of some invariable fea- 
ture, to all the principles and elements of chemical 
research. Could this indeed be effected, the struc- 
ture erected would be a durable monument of skill ; 
it would be stamped with a permanence which 
nothing could by possibility destroy, and which the 
novelties of discovery could never efface. Chlorine 
and iodine are examples of this description — these 
names are full of meaning, and the features on 
which they are' founded can never change. Chlorine 
as chlorine, whether simple as now considered, or 
hereafter proved to be compound, can never cease 
to be presented in a green attire ; and iodine in the 
state of vapour will ever assume a violet color. 
Chlorine is derived from a Greek word signifying 
green ; and iodine from a root implying violet* So 
far these names, therefore, are expressive and appro- 
priate. 

Oxygen is a species of elastic air or gas ; we do 
not, however, say that the name conferred on it is 
critically correct, because it has no right to an 
exclusive monopoly of the term, which presumes it 
to be the acidifying principle; for though it be 
eften connected with ^e production of acid forms. 


we find that there are acids, into the constitution of 
which oxygen does not enter; such as hydro- 
sulphuric, hydro-chloric, hydro-cyanic, hydro-iodic, 
and hydro-bromic acids. Indeed, there are exam- 
ples wherein the base may form acids as well with 
hydrogen as with oxygen, as sulphur, • iodine, &c. 
If sulphur be burnt in oxygen, sulphurous acid gas 
will be the product ; but if potassium be heated iu 
this gas the oxygen will be abstracted from it, and 
transferred to the potassium, giving rise to the 
alkali called caustic potassa ; so that the combina- 
tion of the one base with oxygen forms an acid, and 
the other base, similarly combined, an alkali. 
Oxygen, however, in combination with metals, in 
miner proportionals, forms compounds, known 
under the general name of oanydeas as oxyde of tin, 
or oxyde of iron ; but as these proportionals are 
fixed and definite in quantity, the prefix pro (or 
proto,) or the prefix per, are conjoined to denote 
the lesser or greater weight or measure of tlie 
combined oxygen. •These are the extremes, and 
the intermediate space, or links, between them, are 
described by the Greek numerals deuto, trito, &c., 
such as the cleiitoxyde of lead, or lead combined 
with two determinate proportionals of oxygen ; 
and trifuxyde of manganese, or manganese is 
chemical combination with three measures of oxy- 
gen. Sometimes the Latin numerals are used, as 
illustrated in the next paragraph. 

When sulphur combines with oxygen to form an 
acid, having distinct and specific powers of acidity, 
that acid will have its title or distinction conformable 
with the amount or degree of acidihcalioii, and 
a simple change in the term will announce its 
nature. Hence sulphur-oua and siilpliu-ric acids, 
the former being the weaker degree of acidity, and 
the latter the greater acidity ; while the occasional 
use of the prefix hypo implies a still inferior 
proportional of oxygen, and of necessity an inferior 
acidity. Thus Ay/;o-sulphurous acid is a compound 
of 100 vapour of sulphur and 25 of oxygen, while 
sulphurous acid is composed of 100 sulphur and 
100 oxygen. /Typo-sulphuric acid consists of 100 
sulphur and 125 oxygen ; and sulphuric ^acid 100 
sulphur* and 150 oxygen. Combinations of the 
former with alkalis, earths, or metallic bases, 
would be hypoBulph-t/es or sulph-ifes, as hypo- 
sulphate of potassa ; sulphite of lime, and sul- 
phite of iron. In the latter case, we have liyposulph- 
ates or sulph-a/e;, as hyposulphate of magnesia, 
and sulphate of manganese; while deuto-sulphate 
of manganese points out the combination of sulphu- 
ric acid ; with the deutoxyde of that metal. When 
hydrogen is concerned in the acid change which 
supervenes, hydro is the opposite prefix, as hydro- 
cyanic acid ; as ojpy is, in cases where oxygen is 
connected — thus oxyiodic acid. Measures of tl^e 
cq|nbined acid have in lilTe manner distinctive 
prefixes as descriptive of quantity. Carbonate or 
chromate is descriptive of the neutral salt ; 5tcar- 
bonate of magnesia, and 5tchromate of potassa 
yield us the specific information that the former is 
.composed of two proportionals of carbonic acid, 
united with the earth called magnesia, and the 
latter, two of chromic acid, combined with potassa. 
We have also binoxalate, fefraoxalate and pen/oxa- 
late of potassa, or potassa combined with two, 
four, and five proportionals of oxalic acid. Hydrate 
is a term applied to express the combination ol 
water with a metallic oxyde ; hence we say hydrate 
of lime, and hydrate of j^pper. It is substituted 
for the word hydro-oxydb^ An anhydrous salt 
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implies the absence of water of crystallization or 
composition. Combinations of carboRi sulphur, 
phosphorus, See., not being acidified, are termed 
carburefa, sulphurefs, or phosphurefs, in general 
terms, or specifically, proto-sulphurets, per-car- 
burets, &c. •. 

In some instances Mple salts are formed. In 
this case the term applied must express the com- 
bination ; and os one of these may act in concert 
with the acid, and not form a double base, we say 
soda- muriate of gold ; soda-muriate of rhodium ; 
ammonia-sulphate of potassa; baryta-sulphate of 
platinum ; ferro-cyanate of potassa : potassa-sul- 
phate of nickel ; and so on. In the salts of the 
earth, called ylucina, there is a sulphate and a 
sesquisulphate. The latter prefix denotes an added 
proportionid of base ; thus, the scs^uisulphate of 
glucina consists of 100 proportionals of sulphuric 
acid and 98.4 of glucina, whereas the sulphate is 
composed of 100 of acid and 64.1 of base. 

This brief description must epeak powerfully in 
favor of the new language of chemistry, of which 
a few examples, however imperfectly explained, 
or limited in number, afford ample proof that, in 
reference to expressive simplicity and usefulness, 
there can be no just comparison between the new 
and the old nomenclature. 

Note. — ^The list of the old and new names of 
chemical substances will appear in an early Number. 

MISCELLANIES. 

Receipt for Megilph, — Take eight ounces of 
sugar of lead, and eight ounces of rotten-stone ; 
grind them together as stiffly as possible in linseed 
oil; then take sixteen ounces of white wax, and 
melt it gradually in an earthen pipkin, and when it 
is fluid, pour in eight ounces of spirits of turpen- 
tine ; mix this well with the wax, and then pour the 
contents of the pipkin on the grinding stone to get 
cold ; when cold, grind the rotten-stone and sugar 
of lead with the wax and turpentine, and it will 
form an excellent megilph, which will keep for 
years : if too hard for use at any time, ad^ to it, 
as wanted, a little linseed oil. 

Rasy Method of taking a perfect Copy from a 
Print or Drawing. — Take a piece of clean lanthorn- 
horn ; lay it upon the print or picture you wish to 
take off ; then with a crow-quill, dipped in Indian 
ink, draw every stroke of the outline upon the horn ; 
when dry, breathe upon that side of the horn whereon 
you have made your draft three or four times, and 
clap it directly on a damp piece of clean white 
’-aper, with the drawn side downwards ; then, 
dressing it hard with the palm of your hand, the 
drawing will stick to your paper, and the horn come 
off clean. 

This method is commonly practised by artists, 
and especially engravers, with a fine kind of hard 
and glassy paper, called horn paper, which is to be 
bought at an artist's colorman’s in Oxford Street. 
The engravers scratch every line which is visible 
through the paper, and then rub red lead or red . 
ochre over the whole ; when reversed, it leaves the 
color on the gi ound laid on the copper plate beneath, 
in the finest possible lines — infinitely finer indeed 
than the lines made by the pen, especially as these 
spread by the pressure used in transferring. 

7b Clean Marble, Jasper, Porphyry, ^c. — Mix 
ap a quantity of the strongest soap with quick . 

/ 


lime, to the consistence of milk, and lay it on the 
stone, &c., for twenty-four hou.’s, clean it after- 
wards, and it will appear as new. 

This may be improved by rubbing or polishing it 
afterwards with fine putty powder and olive oil. 

7b Clean Ptc/urea.— Having taken^.the picture 
out of its frame, take a clean towel, and, making it 
quite wet, lay it on the face of your picture, 
sprinkling it from time to time with clear soft water ; 
let it remain wet for two or three days : take the 
cloth off and renew it with a fresh one ; after wiping 
your picture with a clean wet sponge, repeat the 
process till you find all the dirt soaked out of your 
picture ; then wash it well with a soft sponge, and let 
it get quite dry : rub it with some clear nut or lin- 
seed oil, and it will look as well as when fresh done. 

WHght qf J^team.-^Ste&m is 1800 times lightei 
than water — that is, a given portion of water will, 
in the form of steam, occupy 1800 times the space 
it did before. 

7b make an Image that shall always stand 
upright m a Glass Globe full of Water, — Make the 
lower part of the image of a man of wax, and the 
upper part of wood ; then paint the figure all over 
with ofl colors, and put it in a suspended glass 
globe. After the figure is put in, then, whichever 
way the globe ia turned, the image will stand upright 
in the middle. 

Native Country qf Maize. — Roulin, Humooldt, 
and Bonpland, have noticed this plant in its native 
state, in America, and have hence concluded that it 
was originally derived from that country. Michaud, 
Daru, Gregory, and Bonafous state, that it w'as 
known in Asia Minor before the discovery of Ame- 
rica. Crawford, in his History of the Indian 
Archipelago, tells us, that maize was cultivated by 
the inhabitants of these islands, under^the name of 
djagoung, before the discovery of America. In the 
Natural Historyof China, composed by Li-Chi Tchin. 
towards the middle of the sixteenth century, an exacP 
figure is given of maize, under the title of la^chou- 
cha; and Rifaud, in his Voyage en Egypte, &c., 
from 1805 to 1807, ’’ discotered this grain in a sub- 
terraneous excavation in a slate of a remarkably 
good preservation. M. Vircy, however, refutes these 
statements, by showing, that these authors have mis- 
taken the holcus sorghum for maize, and that the 
maize of Rifaud is the holcus bicolor, a native of 
Egypt, according to Delile. Where maize occurs 
in the East, there is no proof of its having been 
carried there previously to the discovery of America. 


QUERIES. 

125— What is Mr. Roborts's process for presarylM animal 

Answered on page ZVl. _ ■ ? 

126 — Would an electrical machine mode with a ifSlnous 

plate, instead of one of glass, be effective l~~^nsvmed on 
page 27. T ' . 

127 — Requested, tno result df any experiments upon (lie 
effect of medicated earths, or the coloration of flowers ?— 
Answered on page 413. 

128 — Is it possible to produce a oiue dahlia, or a seenled 
dahlia, and if so, what chance is there of its color, or scent, 
remaining permanent ?—^nrteered on page 413. . 

129— How Is horn to be di^lved, or redoceo to a gelati- 
nous substance ? — Answered on page Vt\. 

130 — How is the multiplication oi the flgures in the magle 

lanthorn produced ? — Does not our correspondent aliude to an 
exhibition called the dance of witches ? If so, the maglo 
lanthorn is notused at all. We hoheve the secret is wholly 
confined to four or five persons : It shall be Inserted in our 
next Number. " \ 

131— What is the preparation of sympathetic inks ? -* 
Answered on page 244. 
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THE DANCE OF WITCHES. 

Ow all the optical deceptions which have formed 
the subject of, public exhibition, no one, with, 
perhaps, the exception of the phantasmagorea, 
i'.as occasioned more amusement and astonishmetit, 
tlian that once shown by Mr. Henij, at the Adel- 
phi Ti'ieatre ; and afterwards by a Mr. Schmidt, at 
Leicester S^are, called The banee qf 'Witehet,*' 
or ** The banee ^ Monkeye.** according as one 
or other of these was made the subject of the 
juctures. The manner in which the delusion was 
caused, was a complete puule, and to this day h|S 
I'.ever been explained, if guessed at, and the prin* 
( iple hnown tp be one object illuminated by several 
lights, and thus multiplied^-still the imitation of 
all the effects seen failed when attempted to ^ 
I)ractised by others. 

The following is a plain description of the whole 
very simple apparatus, and manner of working It, 
Avhich we give the more readily kpowing it to be 
exact and true, and believing that there are a very 
few persona in the whole kingdom who can perform 
)t, though it is an exhibition in the higheat degree 
asiiusing, and may readily be shown in a private 
apartment, eapeci^y where folding doors open 
from one room into another. ^ 

Provide a medium, or screen, made of tissue 
f'>'«pcr — ^it should be the sise of the room, and hung 
i;;) in the same manner as the curtain of a theatre, 
so that the operator may have a space of six or 
eight feet on one side of it, and the audience on 
ihc other. If not made' of the size of the room, 
it should be surrounded on all sides with some 
siieeting, or something similar, to prevent any one 
fiom looking behind it; it should, however, be 
feet at least in diameter; and if for public 
cvhibition at least double this. On the operator’s 
f^ule of this screen hang up the witch curtain, 
previously made thus : — Get a piece of thick can- 
vas of the requisite size of the room, and paint it 
black on both sides, or else cover it with thick 
brown paper, so that no light can penetrate it in 
any part: then cut ont in the centre of it seven 
holes, (as represented in figure 2,) and cover these 
holes with the figures of witches, cut out on paste- 
board, (as seen in figure 3 ;) the bars, or bands, 
being left to strengthen the figure, as well as to give 
a little shape to the outline. Now fasten to each 
figure a flap, or cover, of pasteboard, larger tlian 
the figure itself. It must be fixed to the curtain by 
a hinge of rag, at the bottom of the hole it is in- 
tended to cover. These flaps must be fastened up 
by a single pin at the top, so that when palled out 
suddenly the flap shall fall down, and discover the 
figure beneath. A side, section of the medium and 
curtain is seen in figure 4, where one of the flaps ^-s 
apparently falling. Next prepare two sticks, and 
n cross with a short handle to it, (as represented in 
figure 5,) with holes in them to contain some thick 

Fiff. 5. 



wax tapers, made thus : — ’fake a taper as sold ar. 
the shops, unfold it, cut it into six equal 'ieng’j;.A, 
and twist them - together, with a bit of common 
candle wick cotton in the middle of them, cut it 
into pieces about two or three inches long, of which 
there riiould be fifteen in numbers firte for the 
cross— six for the two sticks— and four to be held 
in the hand. AU that is requisite is now ready, 
except that the tapers may light easily when wanted, 
they may be burnt fom minute, and the tips then 
touched with spirits of turpentine. 

To manage the exhibition, and for which an 
assistant is requisite, proceed as follows: — Light 
four of the tapers, which hold together in the 
hand— direct the assistant to loosen Ihe centre flap, 
which falling down suffers the light to shine through 
the picture of tlie witch upon the firont screen, but 
no v^re else. One witch will only be seen upon 
it. Give yonr assistant two of these candles, and 
there being now two lights, two witches will be seen. 
Let each of you take one in each hand, and four 
witdies will be seen. As the hands are moved 
about so will the figures : and let it be observed, 
that it i^always necessary that the assistant should 
exactly imitate his master in the motion of his 
hands, See, Tl^jen the sticks being within reach, 
take one of them, and light the three candles upon 
it, being careful to blow out your own candles as 
the others are lighted. You will thus have three 
candles, your assistant two — therefore five witches 
will be seen. The other person lighting those on 
his stick six witches are visible. Hold both sticks 
in your own hand, horizontally above your head, so 
that the candles are equally distant from each other 
—turn yourself round, holding the candles quite 
still relatively to each other, and the six witches 
will appear to march around a centre. M'hile this 
is doing the assistant should get ready to light the 
candles on the cross: these being lighted rapidly.^ 
and the others extinguished, hold the cross hori- 
zontally, and a line of five witches will appear; 
hold' it vertically, and a circle of them, with one 
in the centre, will be visible : turn the cross 
round, and so will the witches move. Let the 
assistant open alternately the various other flaps, 
and so many grou})s will start into view, all having 
the same motion, which may be infinitely varied by 
the motion given to the cross; and if a second 
cross be used at the same time, tlie apparent con- 
fusion will be indescribable and highly amusing. 

The figure 1 represents seven groups, made by a 
cross of six arms. The dimensions of the various 
parts are as follows Distance between the me- 
dium and witch curtain is 2 feet ^ inches. The 
centre figure is 5 feet from the ground — ^the figures 
about two feet from each other, and about 1 foot 
high. The sticks 4 feet 11 inches each, and the 
arms of the cross 2 feet from the centre outwards. 
These lengths were mken from Mr. Henry’s 
orignal " apparatas, but for private view much 
smaller dimensions may be adopted. By substi- 
tuting paintings on glass for the pasteboard figures, 
color and greater delicacy is acquired. Also, the 
magic lantborn may be combined with it with 
effect; suppose the central figure to be that of a 
fiddler, shown by the magic lanthorn, and only 
moveable as to its arms, and around it several 
groups of dancing dogs or monkeys, made with the 
cross, and the effect would be much enhanced. 
The figures themselves also might easily be made to 
move by means of strings. 
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CARMINE. 

Carmine is, according to Pelletier and Caventou, 
a triple compound of the coloring substance, and 
an animal matter contained in cochineal, combined 
with an tffiid added to effect the precipitation. 
The preparation of this article is still a mystery, 
because upon the one hand, its consumption being 
very limite<l, few persons are engaged in its mann- 
facture, and upon the olier, Uie raw material 
being costly, extensive experiments on it cannot 
be conveniently made. Success in this business 
is said to depend not a little upon dexterity of 
manipulation, and upon knowing the instant for 
arresting the further action of heat upon the 
materials. 

' There is sold at the shops different kinds of 
carmine, distinguished by numbers, and possessed 
of a corresponding value. This difference de- 
pends upon two causes, either upon the proportion 
of alumnia added in tlie precipitation, or of a cer- 
tain quantity of Vermillion put in to dilute the color. 
In the first case the shade is paler, in the second, 
it has not the same lustre. It is always easy to dis- 
cover the proportion of the adulteration. By avail- 
ing ourselves of the property of |)ure carmine to 
dissolve in water of ammonia, the whole foreign 
matter remains untouched, and we may estimate its 
amount by drying the residuum. 

To make Ordinary Carmine, 

Take 1 pound of cochineal in powder ; 

3 drachms and a half of carbonate of potash; 

8 drachms of alum in powder ; 

3 drachma and a half of fish glue. 

Tlie cochineal must be boiled along with the 
potash in a copper containing five pailfuls of water 
(60 pints ;)* the ebullition being allayed with cold 
water. After boiling a few minutes the copper 
^inust be taken from tlie ffre, and placed on a 
fable at such an angle as that the liquor may be 
conveniently poured off. The pounded alum is 
then thrown in, and the decoction is stirred, it 
changes color immediately, and inclines to a more 
brilliant tint. At the end of fifteen minutes tho 
cochineal is deposited at the bottom, and the bath 
becomes as clear as if it had been filtered. It 
contains the coloring matter, and probably a little 
alum in suspension. We decant it then into a 
copper of equal capacity, and place it over the 
fire, adding the fish-glue dissolved in a great deal 
of water, and passed through a sieve. At the 
moment of ebullition, the carmine is perceived to 
rise up to the surface of the bath, and a coagulum 
is formed, like what takes place in clarifications 
with white of egg. The copper must be imme- 
diately taken from the fire, and its contents, be 
stirred with .a spatula. In the coarse of fifteen or 
twenty minutes the carmine is deposited. The 
supernatant liquor is decanted, and the deposit 
must be drained upon a filter of fine canvas or 
linen. If the operation has been well conducted 
the carmine when dry crashes readily under the 
fingers. What remains after the precipitation of 
the carmine is still much loaded with color, and 
may be employed very advantageously for car- 
minated lakes. 

By the old German process carmine is prepared 
by means of alum without any other addition. 
As soon as the water boils the powdered cochineal 
is thrown into it, stirred well, and then boiled for 
six minutes ; a little ground alum is added, and 
the boiling is continued for three minutes more; 
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the vessel is removed from the fire, the liquor is 
filtered, and left for three days in porcelain ves- 
sels, in the coarse of which time a red matter 
falls down, which must be separated and dried in 
tlie shade. This is carmine, whi^ is sometimes 
previously purified by washing. Tne liquor after 
three days more lets fall ai^ interior kind of car- 
mine, but the residuary coloring matter may also 
be separated by muriate of tin. 

The proportions for the above process are 580 
parts of clear river water, 16 parts of cochineal, 
and 1 part of alum ; there is obtained from H to 
2 parts of earmine. 

^Another Carmine' with tartar,— To the boiling 
water the cochineal is added, and after some time 
a little cream of tartar; in eight minutes more 
we add a little alum, and continue die boiling for 
a minute or two longer. Then take it from the 
fire, and pour it into glass or porcelain vessels, 
filter and let it re|}Ose quietly till the carmine falls 
down. We then decant and dry in the shade. 
The proportions are 8 pounds of water, 8 oz. of 
cochineal, ^ oz. of cream of tartar, f oz. of alum, 
and the product is an ounce of carmine. 

Proceee of Madame Cenette of AiMterdam^ with 
salt of sorrel.— Into six pails of river water, boil- 
ing hot, throw two pounds of the finest cochineal 
in powder, continue the ebullition for two hours, 
and then add 3 oz. of refined saltpetre, and after 
a few minutes 4 oz. of salt of sorrel. In ten 
minutes more take the copper from the fire, and 
let it settle for four hours ; then draw off the 
liquor with a syphon into flat plates, and leave it 
there for three weeks. Afterwards there is formed 
upon the surface a pretty thick mouldiness, which is 
to be removed dexterously in one pellicle by a slip of 
whalebone. Should the ^m tear and fragments of 
it fall down, they must be removed with the utmost 
care. Decant the supernatant water with a syphon, 
the end of which may touch the bottom of the vessel, 
because the layer of carmine is very firm. What- 
ever water remains must be sacked away by a glass 
tube. The carmine is dried in the shade, and has an 
extraordinary lustre. ^ * 

Carmine by the salt of tin^ or the Carmine qf 
Boil the cochineal in river water, adding 
some Roman alum, then pass through a fine cloth 
to remove the cochineal, and set the liquor aside.. 

It becomes brighter on keeping. After having 
heated this liquor, pour into it drop by drop a so- 
lution of tin till the carmine be precipitated. The 
proportions are one pailful of water, 20 oz. of ccwhi- 
neal and 60 grains of alum, with a solution of tin 
containing 4 oz. of the metal. i. . u* 

To revive or brighten Carmine,—^ e may onghten ^ 
ordinary carmine, and obtain a very fine and cl^ 
pigment, by dissolving it in water of ,, ammonia., 
»or this purpose we leave ammonia upon ermine 
in the heat of the sun, till all its color be e^riracted, 
and the liquor has got a 6ne red ti^s. It moat 
then be drawn off and precipitated, by acetic Mid 
and alcohol, next washed with alcohol, and dried; 
Carmine dissolved in ammonia has been long 
employed by painters, under the name of liquid car- 

Carmine is the finest red color which the printer 
possesses. It is principally employed in miniaturo 
painting, water colors, and to tint artificiri flow^p 
because it is more transparent than the other 
colors. 
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DISTILLATION. 

(Retmmedfnm page 207, and eoneluded.j 

We have alresiy, in the former ptpen upon this 
Bi^bject, described the apparatus and process of dis- 
tillation. It remains now to analyze some of the 
products of the operation, particularly those which 
are called ardent spirits, such as brandy, hollands, 
f'in, cordials, &c. ; and we give the following re- 
marks, as well as those which have preceded, as the 
result of practical experience ; and, first, as to iptrita 
u/winCf pure spirit ^ or alcohol, which is the spirit 
produced by the vinous fermentation, purified frovk 
all oils, acids^smoky flavor, and water, with which 
it is at first dbntaminated and weakened. To obtain 
it absolut^y pure, it must, after being distilled as 
highly as possible, have put into it red hot potass, 
or muriate of lime, which absorbs the remaining 
water, leaving the spirit pure. To be used, how- 
ever, for ordinary purposes, it is never required as 
strong as this. When raised to the highest possible 
strength, by means of distillation, it will still con- 
tain nearly a fourth part water. To test it, the dis- 
tillers and publicans use an instrument, called an 
hydrometer, which enables them to tell accurately 
the real quantity of spirit contained in any mixture 
of spirit and water, though if sugar, oil, fte., be 
added, the hydrometer is baffled and useless. The 
greatest consumption of spirit of wine is by the pub- 
licans, for making such liquors as peppermint, 
iioyeau, &c. By the hatters and varnish makers 
for the solution of copal and other gums. By the 
perfumers for essences ; and by the chemists for 
tinctures. The usual popular way of trying the 
strength is to shake up a little in a phial — if the 
bead, or froth, subsides instantly, it may be pre- 
sumed very strong, or otherwise, in proportion to 
this subsidence. It is customary also to cover a 
little gunpowder with some spirit, set fire to the 
latter, and if it wholly bums away without firing 
the gunpowder the spirit is weak ; if it fires the 
powder, it is known to be of adequate strength. 

Brandy, French and British, In the protfess of 
the wine manufacture in France, Spain, &c., the 
whole of the grapes, sometimes stalks and all, are 
boiled, strained, and pressed. The juice fermented 
becomes wine — the skins, &c., left on the strainer 
are also suffered to ferment, and being distilled form 
brandy. This is re-distilled only once more, and 
then comes to us as an article of consumption, of 
considerable strength, and still loaded with the 
peculiar flavor of the grape. It is, as all liquors 
passing from the still arc, colorless, like water, the 
brown tint being afterwards given to it by burnt 
sugar. Not having the above means we never can 
make in this country brandy equal to that of 
France, and the law interferes to prevent the op- 
plication of those resources which are partially 
open to ns. We might, were it not for this, 
ferment the dried grapes which are imported, and 
thus add to our malt spirit a partial brandy flavor — 
>)ut this the excise prevents. The Britii^ brandy 
flavor is at present given by orris root and sweet 
spirits of nitre. 

Bum, Arrack, and Ilollanda , — Remarks analogous 
to thj above will apply to these and some other 
spirits. For some of them we have not the mate- 
rials — others we are not allowed to manufacture by 
tne only means which can be successful. For rum, 
the sugar canes are firs^rushed, then boiled, and 
partially refined and crySiallizcd. 'fhe refuse of the 


I bruised canes, the impurities of the sugar, and the 
sweepings of the sugar houses, mixed with water, 
soon ferment. The liquid taken up into the still 
worked off, and afterwards again distilled, yields 
rum. A process, similar to that of the English 
malt distiUer, using rice as a staple,* produces 
arrack. Adding juniper berries, in requisite quan- 
tity, to grain, fermenting them together, and dis- 
tilling more or less is the manner of making 
hollands. Here we canibt ferment them together, 
and are obliged to be content with gin. 

And what is gin 7 Morally, it is that which builds 
up public-houses like palaces; and which pulls 
down the comfortable home of the English labourer 
to a den of squalidness and want — which fills our 
courts with misery, and our streets with vice : it is 
that which debilitates the constitution of body and 
of mind, and which yearly dooms thousands of the 
inhabitants of this island to disease and premature 
death. Politically, it is tliat which yields a revenue 
of nearly three millions pounds per year —which 
extends in quantity to almost eight million gallons 
— which, if it were formed into a canal, 10 feet wide 
and 5 feet deep, would reach no less than five miles. 
If put into casks of the usual size, (120 gallons,) 
and shape, and these placed end to end in a line, 
that line would extend 600 miles, and ^rc it 
possible to place it into twenty casks, each of these 
would be of the height of St. Paul’s Cathedral. 
Scientifically speaking, gin is merely a compound 
of spirit and water, flavored by juniper berries, co- 
riander seed, orange peel, and angelica root, and 
sweetened afterwards by sugar. A compound such 
as this is wholesome, if not beneficial, and could 
gin be procured thus from the publicans by the 
lower orders of people, its moderate use could 
scarcely be objected to on the score of health ; but 
it cannot and is not to be had thus. We could give 
an account of admixtures almost incredible — of,, 
gin made without any one of the above materials 
except, indeed, sugar and water. One ingredient 
is added to communicate a fictitious strength, and 
this is sometimes cayenne pepper ; but more fre- 
quently another, and infinitely more injurious 
ingredient, an insect poison of deadly malignity. 
Another poison is added to increase flavor, and as if 
this were not enough, a third equally deleterious 
liquid is added, expressly for the purpose of exciting 
thirst, that the regpilar gin drinker faiay require a 
second potion almost as soon as he has swallowed 
the first. This we know to be true, strange as it 
may seeem, and would give the whole secrets, but 
are fearful that such might induce farther adultera- 
tion rather than repress that which at present 
exists. 

Cordials , — little remains to be said on these 
liquids. They are made without distillation, except 
that pure spirit forms port of their composition. 

Noyeau is made by boiling bitter almonds, or 
almond cake, (this is the cake left after almond oil 
has been extracted from the nuts : it is imported 
for this purpose, and also much used by pastry* 
cooks, &c., it having the same flavor as almonds, 
and being cheaper,) in water, adding a little spirit, 
and plenty of loaf sugar to it afterwards. 

Usquebaugh is a celebrated cordial, made of many 
flavoring ingredients, added to spirit. To make 
it, take of nutmegs, cloves and cinnamon, each one 
ounce — the seeds of anise, carraway, and coriander, 
each two ounces — liquorice root, four ounces, and 
bitter almonds, two ounces : bruise all these, pour 
upon them one gallon and a half of strong spirit-*' 
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after soaking two days, pour it off clear, and add 
sugar and water. 

Raiijia, Boaiglon, Marasquin, Chirry and Jtasp 
berry Brandy, ^c. bee,, are made fiom the juice oi 
fruits presej^ved in brandy, and flavored with sugar, 
and occasionally spices. Also, the cordials, caUed 
Peppermint, Clovee, Anniseed, Cinnamon, Carra- 
way, Lovage, bfc. See,, as well as the sweet essences 
of rose, lavender, &c., are merely a clean and pure 
spirit, impregnated with th# flavoring oil, or they 
may any of them be made by distilling the spices, 
seeds, flowers, &c., with spirit, which brings out tiie 
essential oil. If made by mere mixture about one 
ounce of oil is allowed to ten gallons of spirit for a 
cordial, but there should be nearly ten times this 
for strong and fine lavender water. , 


CAUSES OF THE SURF AND SWELLING 
OF THE SEA. 

The surf or swell and breaking of the sea, some- 
times forms but a single range along the shore 
and at others three or four behind one another, 
extending perhaps half a mile out to sel. The 
surf begins to assume its form at some distance 
from the place where it breaks, gmdually accumu- 
lating as it moves forward, till it attains, not 
uncommonly, in places within the limits of the 
trade-winds, a heig]it of fifteen or twenty feet, 
when it overhangs at top, atid falls like a cascade 
with great force and a prodigious noise. Countries 
where surfs prevail require boats of a particular 
construction very different from the greater part 
of those which are built in Europe. In some 
places surfs are great at high, and in others at low 
water ; but, we believe they are uniformly most vio- 
lent during the spring-tides. 

It is not easy to assign th^ cause of surfs. That 
^hey are affected by the winds can hardly be 
questioned ; but that they do not proceed from 
the immediate operation of the wind in the place 
where they happen, is evident from this circum- 
stance, that the surf is often highest and most 
violent where there is least wind, and vice verea. 
On the coast of Sumatra the highest are experien- 
ced during the south-east monsoon, which is never 
attended with such gales as the north-west. As 
they are most general in the tropical latitudes, 
Mr. Marsden, who seems to have paid much 
attention to the subject, attributes them to the 
trade-winds which prevail at a distance from shore 
between the parallels of thirty degrees north and 
south, whose uniferm and invariable action causes 
a long and constant swell, that exists even in the 
calmest weather, about the line, towards which its 
direction tends from either side. This swell, ^ when 
a squall happens or the wind freshens up, will for 
the time have other subsidiary waves on the ex- 
tent of its surface, breaking often in a direction 
contrary, and which will again subside as a calm 
returns, without having produced on it any percep- 
tible effect. Sumatra, Uiough not continually ex- 
posed to the south-east trade-wind, is not so 
distant but that its influence may be presumed to 
extend to it; and accordingly at Poole Presang, 
near the southern ejiftremity of the island, a 
constant soulherly sea is observed, even after a 
strong north-west wind. This incessant and 
powerful swell rolling in from an ocean, open even 
to the pole, seems an agent adequate to the pro- 
digious effhets produced on the coast; whilst its 
very size contributes to its being overfooked. It 


reconciles almost all the difficulties which the 
phenomena seems to present, and in particular it 
accounts for the decrease of the surf during the 
noi^-west monsoon, the local wind then counter- 
acting the operation of the general cgie ; and it is 
corroborated by an observation, that the surft on 
the Sumatran coast ever begin to break at their 
southern extreme, the* motion of the sw^ not 
being perpendicular to the direction of the shore. 
Tliis explanation of the phenomena is certainly 
plausible ; but as the author candidly acknowledges 
objections may be urged to it. The tnde-wihds 
and the swell occasioned by them are remarkably 
steady and uniform; but the surfs are much the 
reverse. How then comes a uniform cause to 
produce unsteady effects ? ^ * 

In the opinion of Mr. Marsden, it produces no 
unsteady e&cts. The irregularity of the surfs, 
he says, is perceived only within the remoter 
limits of the trade-winds. But the equatorial 
parts of the earth performing their diurnal revolu- 
tion with greater velocity than the rest, a larger 
circle being described in the same time, the waters 
thereabout, from the stronger centrifugal force, 
may be supposed more buoyant; to feel less 
restraint from the sluggish principle of matter ; to 
have less gravity ; and therefore to be more 
obedient to external impulses of every kind 
whether from the winds or any other cause. 

FANCY WOODS. 

Even at a comparatively early stage of the arts, 
mankind appear to have mode use of the bright or 
variegated colors of wood, to give beauty both to 
their dwellings and their furniture. The temple 
built by King Solomon was overlaid on the inside 
with boards of cedar “ All was cedar ; there 
was no stone seen ;** and among the most ancient 
specimens of ornamental furniture that are to be 
met with, we find that attempts have been made to 
heighten the effect by the contrast of various kinds 
of wood. Although, both in the materials and 
the designs, these are inferior to the productions * 
of modern art, many of the cabinets which are still 
preserved have much higher claims to notice than 
their mere antiquity. 

In all these works a veneer or thin plate of the 
fancy wood is laid down in glue, upon a surface of 
a plainer description. I'his process is of course 
cheaper than if the whole work were made of the 
solid fancy wood. The beauty of fancy wood arises 
in many sorts from its being cross-grained, or pre- 
senting the fibres endways or obliquely to the sur- 
face. These different positions of the fibres, as ^ 
well as their different colors in grained woods, gi^ 

I clouded and mottled variety to the surface ; and 
when some of the parts are partially transparent, 
as is the case with fine mahogany, the surface gives 
out a play of different tints, as the observer shifts 
his place, or the light falls upon them. 

In the earlier stages of the art of cabinet 
making, and before the forests of the tropical re- 
gions had been explored for those beautiful woods 
hich have since added so much to the elegance of 
modem furniture, the veneering and ornamenting 
were in woods of native grow&. None of these 
have the deep ihid warm tints of the finest of the 
foreign; but the figures with which they are 
marked are often very beautiful. The yew, which, 
with its other tints, bielN^ a certain trace of pink 
or rose-color, and when^it is gnarled or knotCv, 
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Iina a very rich appearance, was the wood used for 
the finest and most costly works. The common 
veneering timber was w'alnut ; but as that has but 
few of those variegations, which are technically 
termed c«r/r, the works ornamented with it were 
rather deficieht in beauty. The knotty parts of 
*'pollard’' oaks, and pollard'* elms, are much 
better adapted for the purpose of ornament ; hut as 
the grain of both is open, and as it is apt to riae, 
and as tlie earlier cabinet-makers were not so well 
acquainted with the art of varnishing, as those of 
modem times, the beauties of these woods were 
not turned to ^e proper account. 

When mahogany was first introduced as a cabinet 
timber, it seems to have been in the dark-colored, 
hard, and* straight-grained trees, which are now 
used for chdirs, and other articles, in which the 
solid timber is preferred ; and on that account 
mahogany was not much used in' combination with 
.other woods. When, however, its great value was 
, known — the ease with which ft can be cut, the 
improvement that varnish gives to its colors, the 
firmness with which it holds in glue, and the im- 
provement which, when properly taken care of, it 
gains in time — it was found that good mahogany 
was much too valuable a timber for being used 
solid ; and it began to be employed as the staple 
timber in veneering. Other foreign woods, some 
of them lighter and others darker, were em'Jiloyed 
for borders and ornaments: but mahogany was 
used for the body of the work ; and when it became 
to be so used, a great revolution was effected in the 
art of cabinet-m&ing. 

Mahogany is of universal use for furniture, from 
tlie common tables of a village inn to the splendid 
cabinets of a regal palace. But the general adop- 
tion of this wood renders a nice selection necessary 
for those articles which are costly and fashionable. 
The extensive manufacture of piano -fortes has much 
increased the demand for mahogany. Tliis musical 
instrument, as made in England, is superior to that 
of any other part of Europe ; and English piano- 
fortes are largely exported. The beauty of the case 
forms a point of great importance to the manufac- 
turer. Tliis circumstance adds nothing, of course, 
to the intrinsic value of the instrument ; but it is 
of consequence to the maker, in giving an adven- 
titious quality to the article in which he deals. 
Spanish mahogany is decidedly the most beautiful ; 
but occasionally, yet not very often, the Honduras 
wood is of singular brilliancy; and it is then 
eagerly sought for, to be employed in the most ex- 
pensive cabinet-work. A sliort time ^o, Messrs. 
Broadwood, who have long been distinguished as 
makers of piano-fortes, gave the enormous sum of 
three thousand pounds for three logs of mahogany. 
These logs, the produce of one tree, were each 
about fifteen feet long and thirty-eight inches widf. 
They were cut into veneers of eight to an inch. 
The wood was peculiarly beautiful, capable of 
receiving the highest poli A ; reflecting the light in 
the most varied manner, like the surface, of a crys- 
tal, and, from the wavy from of the fibres, offering 
a different figure in whatever direction it was view^. 
A new species of mahogany has been lately in- 
troduced in cabinet-work, which is commonly called 
Gambia. As its name imports, it comes fri>m 
Africa. It is of a beautiful color, but does not 
retain it so long as the Spanish and Honduras 
WQO^. One of the peculiar excellences which is 
sought for by cabinet-maW.’s, consists in what they 
call the car/— the directiqff which the darker parts | 


take in the grain of the wood. But the dealers, 
although they introduce an auger before they buy a 
log, are seldom enabled to determine, with much 
exactness, the quality of the timber. Although 
mahogany has been so long known in commerce, 
there is littie correspondence betweeil those who 
export the timber and those who purchase it in this 
country ; and thus it is generally a matter of chance 
whether the manufacturer may purchase a fine or 
an inferior commodity# The logs which procured 
such a large price as Messrs. Broadwood gave for 
them, were particularly celebrated, and were brought 
to this country with a knowledge of their worth. 

The wood most in use for cabinet-work, next to 
mahogany, is Roae-wood, The name of this species 
of wood is derived from its fragrance ; and it has 
long been known to the cahinet-makers of England 
and France. It was first introduced, it is said, 
from the isle of Cyprus ; though the great supply 
now comes from Brazil. The width of the logs 
imported into this country averages twenty-two 
inches, so that it must be the produce of a con- 
siderable tree. The wood is too well known to 
require «any description. The more distinct the 
parts are from the purple-red, which forms the 
ground, the mqre is the wood esteemed. It is 
ordinarily cut into veneers of nine to an inch ; and 
is employed in this way for all the larger furniture, 
such as tables; but solid for the legs of chairs, 
and cabinets. 

fCon/inued on page 225.) 


FOILS. 

Foils are thin plates or leaves of metal that are 
put under stones, or compositions in imitation of 
stones, when they are set, either to increase the 
lustre and play of the stones, or more generally to 
improve the color, by giving an additional fored’ 
to the tinge, whether it be natural or artificial, by 
a ground of the same hue with the foil. 

There are two kinds of foils; one colorless, 
where the effect of giving lustre to the stone is 
produced by the polish of the surface, making it 
act os a mirror, and, by reflecting the light, pre- 
vents the deadness which attends a duller ground 
under the stone, and brings it nearer to the effect 
of the diamond. The other is colored with some 
pigment or stain, either of the same hue as the 
stone, or of some other, which is is intended to 
change the hue of the stone in some degree ; thus 
a yellow foil may be under a green which is tod 
much inclined to blue, or under crimson, where it 
is desired to have the appearance of orange or 
scarlet. 

Foils may be made of copper or tin. Silver 
has been sometimes used, and even gold' mixed with 
it ; but the expense of either is needless, as copper 
may be made to answer the same end. 

Copper intended for foils is prepared by taking 
copper plates beaten to a proper thickness, passing 
them betwixt a pair of fine steel rollers very close 
set, and drawing them as thin as possible. Th^ 
are polished with very fine whiting, or rotten- 
stone, till they shine, and have as much brightness 
as can be given them, and they will then be fit to 
receive the color. If they are intended for. a 
purple or crimson color, the foils should first be 
whitened in the following manner : — ^Take a small 
quantity of silver, and dissolve it in aquafarU^* 
then put bits of copper into the solution, and 
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precipitate the silver ; which being done, the fluid 
must be poured off, and fresh water added to it, to 
wash away the other fluid ; after which the sitver 
must be dried and equal weight of cream of tartar 
and commqfi salt ground with it, till the whole is 
reduced to a very fine powder. With this mixture 
the foils, slightly moistened, must be rubbed by 
the finger, or a bit of linen rag, till they are of the 
degree of whiteness desired. 

To color Foils . — The colors used for painting 
foils may be used with either oil, water rendered 
glutinous by gum-arabic, siz% or varnish. Where 
deep colors are wanted, oil is most proper, because 
some pigments become wholly transparent in it, 
as lake, or Prussian blue ; the yellow and green 
may be better laid on in vamishf as these colors 
may be had in perfection from a tinge wholly 
dissolved in spirit of wine, in the same manner as 
in the case of lacquers ; and the most beautiful 
green is to be produced by distilled verdigris, 
which is apt to lose its color and turn black with 
oil. In common cases, however, any of the colors 
may be, with the least trouble, laid on with isinglass 
size, in the same manner as t!ie glazing colbrs used 
in miniature painting. 

Ruby Co/orx.— For red, where the ruby is to be 
imitated, a little lake is used in isinglass size, 
carmine, or shell-lac varnish, is to be employed, if 
the gloss or paste be of a full crimson, verging to- 
wards the purple ; but if the glass incline to the scarlet, 
or orange, very bright lake, not purple, may be used 
alone in oil. 

Garnet Red . — For the garnet red, dragon's blood 
dissolved in seed-lac varnish may be used ; and for 
the vinegar garnet, the orange lake, tempered with 
shell-lac vafnish, will be found excellent. 

Amethyst . — For tlie amethyst, lake, with a little 
Prussian blue, used with oil,^and very thinly spread 
•on the foil, will answer. 

■JB/mc.— F or blue, where a deep color, or sapphire 
is wanted, Prussian blue not too deep should be used 
in oil, and be spread more or less thinly on the foil, 
according to the lightness or deepness of the color 
required. 

Ragle Marine . — For the e<igle marine, common 
verdigris, with a little Prussian blue, tempered in 
shell-lac varnish. 

Yellow . — Where a full yellow is desired, the foil 
may be colored with a yellow lacquer, laid on as for 
other purposes. For light yellows, the copper 
ground of the foil itself, properly burnished, will 
be sufficient. 

Green . — For green, where a deep hue is required, 
the crystals of verdigris, tempered in shell-lac var- 
nish, should be used ; but where the emerald is to 
be imitated, a little yellow lacquer should be added, 
to bring the color to a truer green, and less verging 
to the blue. 

Other Colors. — The stones of more diluted 
color, such as the amethyst, topaz, vinegar -garnet, 
and eagle marine, may be very cheaply imitated 
by transparent white glass or paste, even without 
foils. is to be done by tempering the colors 
above mentioned with turpentine and mastic, and 
painting the socket in which the counterfeit stone 
b to be set with the mixture, the socket and stone 
itsdf being previously heated. In this case, how- 
ever, the stone should be immediately set, and the 
socket closed upon it before the {aixture cools and 
grows hard, ihie orange lake, mentioned under the 
head of garnet red, was invented for this purpose, 
in which it has a beautiful effect, and has been used 


with great success. The color it produces is that 
of the vinegar-garnet, which it affords with great 
brightness. 

^e colors before directed to be used in oil shimld 
be extremely well ground in oil of turpentine, and 
tempered with old nut or poppy-oil ; *or, if time can 
be given for their drying, with strong fat oil, dila- 
ted with spirit of turpentine, which will gain a fine 
polish of itself. The colors used in varnish should 
be likewise thoroughly well ground and mixed ; and 
in the case of the dragon's blood in the se^-lac 
varnish and the lacquer, the foils should be warmed 
before they are laid out. All the mixtures should 
belaid on the foils with a broad soft brush, which 
must be passed from one end to the other, and no 
part should be crossed, or twice gone fiver, or at 
least not till the first coat can be dry* when, if the 
color do not lie strong enough, a second coat may 
be given. 

CASTING MEDALLIONS in SULPHUR, &c. 

(Resumed from page 214, and concluded.) 

The process of making sulphur moulds and plas- 
ter casts, already described, will suggest the general 
directions to be given in making sulphur coins, me- 
dals, gems, &c. The moulds are to be made of plas- 
ter oLParis, cast from the original objects, or fac- 
similies of them. To make gems or sulphur seals is 
the most easy, and require no instruction beyond 
that given in page 191 — except as to color. It is 
requisite, in order that they should be of a fine red, 
to mix with the sulphur a little of the best English 
Vermillion, (Chinese vermillion turns block,) and to 
heat the sulphur as little as possible. In fact, to 
succeed perfectly, the sulphur should be just melted, 
then the vermillion mixed with it, and immediately 
used up ; when cast, they may be trimmed around 
the edges with a pen -knife, and inclosed in a strip 
of filagree paper. 'I'hey are infinitely sharper than 
impressions made with sealing wax, and will bear the 
heat of a direct summer's sun without injury. Seal 
engravers, therefore, who desire impressions of seals 
to display in their shop windows, have recourse to * 
sulphur casts, rather than the more perishable ones 
of sealing wax. The late Mr. Tarsey, of Leicester 
Square, carried on a considerable trade in these ap- 
parently simple articles. 

It is advisable in the imitation of monkish seals, 
Romish amulets, engraved inscriptions, and other 
similar objects, not to have them of a uniform red 
color, but bearing traces of the rude antiquity 
which distinguished the originals. This may be 
given by the most simple means, and with the 
greatest effect. They may be cast in ordinary \ 
sulphur when it is of that fawn or reddish grey 
xolor, which it acquires by melting once or twice. 
‘vHien cast and trimmed, rub over the whole of it 
a common hard brush, dipped in black lead — ^that 
brush used ordinarily by servants to polish stoves 
will do better than any other, as it is imbued with 
the lead powder. The quantity to be put on is 
according to fancy. It will be seen to adhere to 
the roughness and depressions, and bring the more 
prominent parts out in fine relief. If a gloss be 
desirable, rubbing the seal with a piece of wool or 
cotton will communicate it readily. 

CotMf and Medallions.’^k difliculty arises when 
we endeavour to cast a coin of two engraved sides ; 
and some persons have cast them by holding ver- 
timdly at a little distance from each other, the tw.> 
plaster moulds, surroumling them witli a strip of 
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|Miper. so as to leave only a small hole at the top, 
poaring sulphur in this hole, and renewing it as it 
contracts in cooling by a drop or two more poured 
in. When cast thus, a mark will often be seen 
running across the. face of the medal, especially 
when large.' This spoils its beauty; and until 
lately, no means were known to rem^y the defect. 
Others cast a very thin coat of sulphur on the mould 
of the one side, then another thin coat On the other 
mould; put these together and pour sulphur as 
before, between them. This method is, however, 
exceedingly tedious, as it is apt to make the coins 
much too thick, and what is even worse, unequally 
so. The best method is now found to be to cast 
both sides at once of common yeUow sulphur,' to 
cover them with black lead, as recommended for 
seals, &c. altovc, and afterwards to mark them over 
with a camel-hair brush, dipped in a weak tincture 
or solution of dragon's blood in spirits of wine, 
which communicates a very fine antique bronze 
color, capable of being considerably modified in 
tone by the admixture of any other transparent 
coloring material, such as lake, yellow lake, ficc. 
Ancient seals look remarkably well if cast of a 
green color ; which is done either by mixing a green 
pigment with the melted sulphur, or more trans- 
parently, by a slight varnish of spirits of wine and 
distilled verdigris, laid on in the same manner as the 
bronze color above described. It needs scarcely be 
said, that all these objects are exceedingly brittle, 
and will crack, not merely at a slight fall, but often 
with a very moderate degree of heat, such as that 
of the hand. 

MISCELLANIES. 

To Imitate Tortoiseshell with J/om.— Mix up an 
equal quantity of quick lime and red lead, with soap 
lees ; lay it on. the horn with a small brush, in imi- 
tation of the mottle of tortoise-shell ; when it is 
dry, repeat it two or three times. 

Or grind an ounce of litharge and half an ounce 
of quick lime, together with a sufficient quantity of 
liquid salt of tartar to make it of the consistence 
of paint. Put it on the horn with a brush, in imi- 
tation of tortoise-shell, and in three or four hours 
it will have produced the desired effect ; it may then 
be washed off with clean water ; if not deep enough, 
it may be repeated. 

Or take a piece of lunar caustic about the size of 
a pea ; grind it with water on a stone, and mix with 
it a sufficient portion of gum-arabic, to make it of 
a proper consistence ; then apply it with a brush to 
the horn in imitation of the veins of tortoise-shell. 

A little red lead, or some other powder mixed with 
it, to give it a body, is of advantage. It will then 
stain the horn quite through without hurting its 
texture and quality. In this case, however, yoi 
must be careful, when the horn is sufficiently 
stained, to let it be soaked for some hours in plain 
water, previous to finishing and polishing it. 

Hazor Strop.— Accident, the love of experiment, 
or some higher cause, which contributes so largely 
to the comforts and conveniencies of mankind, has 
furnished us with a new recipe for a most effectual 
razor-strop, that with a very few strokes of the 
instrument thereon produces a very fine edge, capa- 
ble of reducing the most obstinate beard to its re- 
quired nothingness. Like all other useful discove- 
ries, the process and applicability is obvious, cheap, 


and easily performed, and we are indebted for Its 
free promulgation to the inventor, a Mr. Fawril. 
He spreads the well-known blue pill of the shops 
upon buff leather, smoothing it with the razor back, 
and it is fit for use in the ordinary way. The blue 
pUl, in mass, may be bought at Apothecaries’ Hall, 
and other druggists’ shops. 

Soap suds made strong, and rubbed over the 
hone or razor strop, is found to answer better than 
the usual dressing of sweet oil, and is much less 
expensive. 

Alloy for the Spe^la qf Telescopes . — Melt seven 
ounces of copper, and, when fused, add three 
ounces of zinc and four ounces of tin. These 
metals will combine to form a beautiful alloy of 
great lustre, and of a light yellow color, fitted to be 
made into specula for telescopes. Mr. Mudge used 
only copper and grain tin, in the proportion of two 
pounds to fourteen ounces and a half. 

To procure Iodine . — Digest eight ounces of pul- 
verized kelp or sea-weed in a quart of water, and 
filter it through paper. Evaporate it by a gentle 
heat, in a Wedgewood’s vessel ; the muriate of soda 
will be formed into crystals at the bottom. Mix four 
ounces of sulphuric acid with the uncrystallized solu- 
tion ; and boil it for about five minutes : next, put 
this mixture into a tubulated retort with four ounces 
of the black oxide of manganese, and place the whole 
over a lamp ; let a receiver be attached to it : the 
iodine will soon rise in the form of a violet-colored 
vapour, and be condensed on the sides of the receiver 
in dark shining speculee, something like plumbago. 
Preserve it in a phial, having a ground stopper. 
Iodine was discovered in Paris by a saltpetre 
manufacturer, who observed a rapid corrosion of 
his metal, used in preparing different sorts of sea- 
weeds, which he used in making carbonate of soda. 

Etching Glass for Thermometers . — Coat the glass ^ 
to be graduated. See., with yellow wax, and trace 
with a steel point whatever is intended to be etched. 
Now dip the glass in sulphuric acid, and shake over 
it some fine pulverized fluate of lime, (fluor spar.) 
This salt will be decomposed by the affinity of lime 
for sulphuric acid. Accordingly, the fluoric acid 
will be set free to attack the silica of the glass. 
Corrosion of those parts which are uncover^ by 
the wax will be the consequence. 

7b Purify Water for Domestic and other Pur* 
poses . — This method consists in placing horizontally, 
in the midst of a common water butt, a false bottom, 
perforated with a greet number of little holes. 
The butt being thus divided into two equal parts, 
the upper is filled with pieces of charcoal, which 
must be neither too large nor too small, tho- 
roughly burned, light, and well washed. Imme- 
diately under the cock, by which the water enters 
the butt, must be placed a small hollow cylinder, 
being merely to break the force of the water, and 
prevent it from falling upon the charcoal with such 
violence as to detach from it any particles of dirt, 
and wash them through into the lower receptacle i 
it is of little consequence of what materid it is 
made. Hiis contrivance might be made subservient 
to the interests of agriculture as well as domestic 
economy ; and it would be highly advantageous to 
provide water thus filtered for the cattle during the 
whole of the dog days, and particularly when the 
ponds and streams are infected by the rotting of 
'temp and flax. 
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THOROWGOOD AND BESLEY'S MATHE- 
MATICAL COMBINATIONS. 

Thb annexed are part of a series of Mathematical 
Combinations of very chaste and elegant designs 
for letter-pAss ornaments, introduced by the emi- 
nent letter founders, Messrs. Tborowguoo and 
Besley, of Faiin Street, London. The designs 
are by a Frencli artist, Mons. DERfHEZ. From 
the great practical utility and the simplicity with 
which they may be thrown into such a variety of 
forms, these designs must, in a great measure, su- 
persede every other descrijUion of ornamental border. 

The general character of our typographi(!iil em- 
bellishments, as compared with our neighboursHhe 
French, have been miserably deficient in style and 
execution, *and we hail the introduction of these 
combinations as a harbinger of the improving taste 
of the times. 

The series No. I, is formed of six blocks, or 
squares, with a bold dark hne running exactly 
through the centre of the square, and upon as it 
were a delicate chasing of foliage ; there are two 
squares with the junctions opposite each other in 
continuous lines, and four squares with the junctions 
at different angles, so that by the use of a square 
block, or quadrat, any size and almost any shape of 
border may be constructed, with little or no diffi- 
culty to the compositor. 

Series No. 2 is also formed of six squM es. but of 
an entirely different character ; here the artist has 
introduced a square for the purpose of extending the 
breadth of the border ; a more distinct idea may be 
formed by referring to the squares themselves. 



Series No. 3 is again different, and is composed of 
nine squares, but with also a square to extend or 
form ground work ; in this scries there are two sets 
of angles to continue the double line without a 
break ; these will be better understood by a careful 
examination of the parts, unconnected with each 
other. 



Series No. 4, with a single line series in the in- 
side, is formed upon the same principle as No. 2, 
but without fiourisbes of any sort ; here the printer 
can have plain lines so constructed that he may turn 
them into a thousand endless varieties, witliout 
there appearing any formality or sameness with his 
work, and there is a strengtli and boldness with the 
design that gives them great effect. 



AMATEUR GLASS BLOWING, 
f Returned from page 203.^ 

Ali. the modifications of shape ahd size which can 
be given to tubes in the construction of Yarious in- 
struments, are produced by a very small number of 
dissimilar operations. The following are the chief 
of them, and the caution to be regarded in their 
manipulation — remembering that the cutting glass 
by yarious methods has been already described in 
pa|e 230. 

Bordetdnp, — ^To whatever use you may destine 
tlm tubes which you cu^/ they ought, almost always, 


to be bordered. If you merely desire that the edges 
shall not be sharp, you can smoothen them with the 
file, or what is better, you can expose them to the 
flame of the lamp until they are rounded. If you 
fear the sinking in of the edges when they are in a 
softened state, you con hinder this hf' working in 
the interior of the tube a round rod of iron one-sixth 
of an inch thick : one end of it shoiAd be filed to a 
conical point, and the other end be inserted into a 
thin, round, wooden handle. 

When you desire to make the edges of the tube 
project, bring the end to a soft state, then insert 
in it a metallic rod, and move it about in such a 
manner as to widen a little the opening. While 
the end of the tube is still soft, place it suddenly 
upon a horizontal surface, or press it by means of 
a very flat metallic plate. Die object* of this 
operation is to make the end of the tube flat and 
uniform. Very small tubes can be bordered by 
approaching their extremities to a fljime not acted 
upon by the blowpipe ; particularly the flame of a 
spirit-lamp. 

When the edges of a tube arc to be rendered in- 
capable of suffering considerable pressure, you can 
very considerably augment their strength by soldering 
a rib or string , of glass, all round the end of the 
tube. Holding the tube in the left hand, and the 
string of the glass in the right, you expose tliem 
both at once to the flame. When their extremities 
are sufficienfly softened, you attacli the end of the 
rib of glass to the tube at a very short distance from 
its extremity ; you then continue gradually to turn 
the tube, so as to cause the rib of glass to adhere to 
it, in proportion as it becomes softened. When 
the rib has made the entire circumference of the 
tube, you separate the surplus by suddenly darting 
a strong jet of fire upon the point where it should 
be divided ; and you continue to expose the tube to 
the flame, always turning it round, until the riii,^ 
of glass is fully incorporated with the glass it was 
applied to. You then remove the instrument from 
the flame, taking care to anneal it in so doing. 
During this operation you must take care to prevent 
the sinking together of the sides of the tube, by now 
and then turning the sides of the interior. It is a 
red Aeaf, or a brownish red heat, that is best adapt- 
ed to this operation. 

^Firfcwinflr.— When you desire to enlarge the dia- 
meter of the end of a tube, it is necessary, after 
having brought it to a soft state, to remove it from 
the flame, and to press the sides of the glass out- 
wards by means of a large rod of iron with a conical 
point. The tube must be again heated, and again 
pressed with the conical iron rod, until the proper 
enlargement is effected. This operation is much 
the same as that of bordering a tube with projecting 
edges. 

Drawing out, — ^You can draw out or contract a 
tube either in the middle or at the end. Let us in 
the first place consider that a tube is to be drawn 
out in the middle. If the tube is long, you support 
it with the right hand below, and the left hand 
above, by which means you secure the force that is 
necessary, as well as the position which is commo- 
dious, for turning it continually and uniformly in 
the flame. It must be kept in the jet till it has 
acquired a cherry red heat. You then remove it 
from tiie flame, and always continuing gently to 
turn it, you gradually separate the hands from es c h 
other, and draw the tube in a straight line. In this 
manner you produce a thin long tube in the centre 
of the oi^ginal tube, which ought to exhibit two 
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miiform cones where it joins the thin tube, and to 
have the points of these cones in the prolongation 
of the axis of the tube. 

To draw out a tube at its extremity, you heat 
the extremity till it is in fusion, and then remove it 
from the flame ; you immediately seize this extre* 
mity with the pliers, and at the same* time separate 
the two hands.# The more rapidly this operation is 
performed, the glass being supposed to be well 
softened, the more capillary will the drawn-out 
point of ttie tube be rendered. Instead of pinching 
the fused end with the pliers, it is simpler to bring 
it to the end of a little auxiliary tube, which should 
be previously heated, to fuse the two together, and 
then to draw out the end of the original tube by 
means of the auxiliary tube. In all cases, the smaller 
the portion of tube softened, the mote abrupt is the 
part drawn out. 

When you desire to draw out a point, from the 
side of a tube, you must heat that portion alone, 
by holding it fi.\K(lly at the extremity of the jet of 
■flame. When it is sufficiently softened, solder to 
it the end of an auxiliary tube, and then draw it out. 
A red heaty or a cherry red heaty is best adapted 
to this operation. 

Choking , — We do not mean by choking the clos- 
ing or stopping up of the tube, but* simply a dimi- 
nution of the interior passage, or bore. It is a 
sort of contraction. You perform the operatio i 
by presenting to the flame a zone of the tube at the 
point where the contraction is to be effected. When 
the glass is softened, you draw out the tube, or push 
it together, according as you desire to produce a 
hollow in the surface of the tube, or to have the 
surface even, or to cause a ridge to rise above it. 
A cherry red heat is the proper temperature to 
employ. • 

Sealing . — If the sides of the tube to be sealed are 
^hin, and its diameter is small, it is sufficient to 
expose the end that you wish to close to the flame 
of the lamp. When the glass is softened it sinks of 
itself, in consequence of the rotatory motion given 
to it, towards the axis of the tube, and becomes 
rounded. The application of no instrument is 
nerrssary. 

If the tube is of considerable diameter, or if the 
sides arc thick, you must soften the end, and then, 
with a metallic rod or a flat pair of pliers, mould 
the bides to a hemisphere, by bringing the circum- 
ference towards the centre, and continuing to turn 
the tube in the flame, until the extremity is well 
scaled, and perfectly round. 

If you desire the sealed part to be flat, you must 
press it, while it is soft, against a flat substance. 

If you wish it to be concave, like the bottom of a 
bottle, you must suck air from the tube with the 
mouth ; or instead of that, force the softened end 
inwards with* a metallic rod. You may also draw 
out the end till it be conical, or terminate it with a 
little button. In some cases the sealed end is bent 
laterally ; in others it is twirled into a ring, having 
previously been drawn out and stopped in the bore. 

In short, the form given to the sealed end of a 
tube can be modified in on infinity of ways, accord- 
ing to tlie object for which the tube may be destined. 
1'he operation of sealing succeeds best at^ a cherry 
red heat. 

Blowing . — 'fhe constniction of a great number of 
philosophical instruments requires that he who 
would make them should exercise himself in the art 
of blowing bulbe possessing a figure exactly spheri- 
cal. This is one of thb most difficult operations. 


To blow a bulb at the e.xtremity of a tube, you 
commence by sealing it ; after which, you collect at 
the sealed extremity more or less glass, according 
to the size and the solidity which you desire to give 
to the bulb. When the end of the tube is made 
thick, completely sealed, and well rflunded, you 
elevate the temperature to a reddish white heat, 
taking care to turn the tube continually and rapidly 
between your fliigei s. W'hen the end is perfectly 
soft you remove it from the flame, and, holding the 
tube horizontally, you blow quickly w'itli the month 
into the open end, without discontinuing for a 
single moment the movement of rotation. If the 
bulb does not by this operation acquire the necessary 
sizi, you soften it again in the flame, while under 
the action cf which you turn it very rapidly, lest it 
should sink together at the sides, Aid become 
deformed. When it is sufficiently softened you 
introduce, in the same manner as before, a fresh 
quantity of air. It is of importance to observe 
that, if it he of a lafjge diameter it is necessary to 
contract the end by which you arc to blow, in order 
that it may be turned round with facility while in 
tiiC mouth. 

When the bulb which you desire to make is to be 
somewhat large, it is necessary, after hav.ng st'nled 
the tube, to soften it for the space of about half an 
inch from its extremity, and then with the aid of a 
flat pioCe of metal, to pirs^ moderately and repeat- 
edly on the i-'olteiied jiortion, until the sides of the 
tube whieh are tl.us pressed upon, sink together, 
and a(‘qiiire a eeitnin degree of thickness. During 
this operati.))), however, you must take care to 
blow, now and then, into the tube, in order to 
retain a hollow space in the midst of the little mass 
of glass, and to liinder the bore of the tube from 
being closed up. Wlien you have thus, at the 
expense of the length of the tube, accumulated at 
its extremity a quantity of glass sufficient to pro- 
duce a bulb, you have nothing more to do than to 
heat the matter till it is raised to a temperature 
marked by a reddish white color, and then to expand 
it by blowing. 

We have already observed, and we repeat here, 
that it is indispensably necessary to hold the glass 
out of the flame during the act of blowing. This is 
the only means of maintaining uniformity of tempe- 
rature in the whole softened parts of the tube, with- 
out which it is impossible to produce bulbs with 
sides of equal thickness in all their extent. 

( Continued on page 2G J ; 

SYMPATHETIC INKS. 

Sympathetic inks are colors with which a person 
may write, and yet nothing appear on the paper 
after it is dry, till some means are used, as holding 
the paper to the fire, or rubbing it over with some 
otiher liquor, to make it visible. 

These kinds of inks may be divided into seven 
classes, with respect to the means used to make 
them visible; viz. 1, such as become visible by 
passing another liquor over them, or by exposing 
them to the vapour of that liquor ; 2 (hose that 
do not appear so long as they are ke ^t close, but 
soon become visible on being exposed lo the ^air; 

3, such as appear by strewing or sifti ig some very 
flue powder or any color over them ; 4, those which 
become visible by being exposed to the fire ; 5, such 
as become vi^ilile by heat, but disappear again by 
cold or th:^ mu.bture of the air ; 6, those which 
become visible by being wetted with water ; and 7» 
such as appear of various colors. 
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The first class contains four kinds of ink vis. 
solutions of lead, bismuth, gold, and green vitriol^ 
or sulphate of iron. 'Hie two first become visible 
by the contact of sulphureous liquids or fumes. For 
the first, a ^solution of common sugar of lead in 
water answers very well. With this solution write 
with a clean pen, and the writing when dry will be 
totally invisible ; but if it be wetted with a solution 
of suiphuret of potass, or of orpiment, dissolved 
by means of quicklime, or exposed to the strong 
vapours of these solutions, the writing will appear 
of a brown color, more or less deep, according to 
the strength of the sulphureous fume. By the same 
means the solution of nitrate of bismuth will apppar 
of a deep black. 

The sybij^athetic ink prepared from gold depends 
on the property by which that metal precipitates 
from its solvent on the addition of a solution of tin. 
Write with a solution of gold in nitro-muriatic acid, 
and let the ))ai)er dry gently in ^the shade ; nothing 
will appear for the first seven or eight hours. Dip 
a pencil in the solution of tin, and draw it lightly 
over the invisible characters, they will immediately 
appear of a purple color. 

Characters written with a solution of green vi- 
triol will likewise be invisible when the paper is 
dry ; but if wetted with an infusion of galls, they 
will immediately appear as if w'ritteu with qpmmon 
ink. If, instead of this infusion, a solution of an 
alkaline pruvs.siutc be used, the writing will appear 
of a deep blue. 

To the second ('lass belong the solutions of all 
those metals which are ajit to attract oxygen from 
the air, such as lead, bismuth, silver, &c. The 
sympathetic ink of gold already mentioned belongs 
also to this class ; for if the characters written with 
it are long exposed to the air, they become by de- 
grees of a deep violet color, nearly approaching to 
black. In like manner, characters written with a 
solution of nitrate of silver are invisible when newly 
dried, but being exposed to the sun, appear of a 
grey color, like slate. To this class also belong so- 
lutions of sugar of lead, nitrates of copper and of 
mercury, acetate of iron, and muriate of tin. Each 
of these has a particular color wlien exposed to the 
air ;'^but they corrode the paper. 

The third class of sympathetic inks contains such 
liquids as have some kind of glutinous viscosity, and 
at the same time ore long in drying ; by which means, 
though the eye cannot discern the characters written 
with them upon paper, the powders strewed upon 
them immediately ^here, and thus make the writing 
become visible. Of this kind are urine, milk, the 
juices of some vegetables, weak solutions of the 
deliquescent salts, and other liquids. 

The fourth class, comprehending all those that 
become visible by being exposed to the fire, is very 
extensive, as it contains all those colorless liquidsPin 
which matter dissolved is capable of being reduced, 
and of reducing the phper into a sort of charcoal by 
a small heat. Sulphuric acid, diluted with as much 
water as will prevent it from corroding the paper, 
makes a good ink of this kind. Letters written 
with this fluid are visible when dry, but instantly on 
being held near the Are appear as black as if written 
with the finest ink. Juice of lemons or onions, a 
solution of sal ammoniac, green vitriol, &c. answer 
the same purpose. 

. The fifth class comprehends only three substances, 
two of the salts of cobalt, the nitrate and the acetate; 
and also the muriate of eppper ; these are by far the 
most curious of the sympithetic iuks, To prepare 


them it is only necessary to immerse the metal« 
above-mentioned in the proper acids, by the assist- 
ance of heat they will be dissolved, and the ink 
formed. It may be used as common ink is, using, 
as in all other instances of secret writing, a new 
qnill pen. When the paper written upon is heated, 
the nitrate of cobalt appears blue, the acetate q( 
cobalt green, and the muriate of copper yellow. 
Pictures may be painted with these inks, and it 
rightly designed, will show as a winter scene when 
cold, but exposed to the warmth of a fire, the trees, 
grass, and sky assume a colored garb. 

The sixth class comprehends such inks as become 
visible when characters written with them are wetted 
with water. They are made of all such substances 
as deposit a copious sediment when mixed with 
water, dissolving only imperfectly in that fluid. Of 
this kind are dried alum, sugar' of lead, vitriol, and 
other substances. We have, therefore, only to write 
with a strong solution of these salts upon paper, and 
the characters will he invisible when dry ; but when 
we apply water, the small portion of dried salt cannot 
again be dissolved in the water. Hence the insolu- 
ble pari becomes visible on the paper, and shows 
the characters written in white, grey, brown, or any 
other color whiph the precipitate assumes. 

Lastly, characters may be made to appear of 
a flne crimson, purple, or yellow, by writing on 
paper with a solution of muriate of tin, and then 
passing over it a pencil dipped in a decoction of 
cochineal, Brazil-wood, log-wood, yellow-wood, or 
the like. 

MOUNTING MICROSCOPIC OBJECTS. 
f Jiesumed from page and concluded. J 

Thb most valuable material in which to mount semi- 
opaque objects, and those which are apt to shrivel 
in drying, is Canada *'balsam. In fact so superio^^ 
arc the transparency, and beauty of sections of wood, 
and dissections of insects, that without this substance 
many of the more delicate organizations of the animal 
and vegetable kingdom would be very inadequately 
distinguishable. 

To mount objects in balsam it is necessary to 
prepare a number of the glass sliders, mentioned 
before ; and also some other pieces of glass, about 
half an inch square each. Make one of the sliders, 
(which we will suppose to be two inches long, and 
three-quarters of an inch wide,) and also one of the 
small glass squares, rather warm, by a spirit lamp, 
holding them at the fire, or putting them on the hob 
of a heated stove, and taking the large piece of glass 
put upon it a drop of balsam, which on account of 
the warmth will spread a little. The object, which 
should have been soaking for a few minutes in 
spirits of wine, is to be placed carefully upon the 
drop of balsam, spreading it out as may be requisite, 
and the smaller glass piece, still warm, placed upon 
the object— pressing the two glasses together witli 
the thumb and finger, which will drive the balsam, 
now liquid, into the various pores and interstices of 
the object, and occasion the glasses to adhere toge- 
ther firmly, and yet completely retaining their 
transparency. The balsam which exudes from tne 
various sides may be neatly pared away afterwards, 
or else, as is more usually done, may be laid up as 
a bevelled edge to the smaller glass, in the same 
manner as a glazier would leave the putty around a 
pane of glass. The only thing to be guarded against 
in setting Up objeits in Canada balsam is to prevent 
anv bnhbjcs of air from being inclosed between the 
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two piecei of glim, as suchi howmr minute they 
[ jE might be, woiUd, when magnified, beeome a serious 
annoyance, and often lead observation to deceptive 
results. 

Those who try the above process, for the first 
time, mu9t'*not expect fully to succeed, so much 
depends upon the nicety and care taken with the 
manipulation. We, therefore, |pve the following 
slight variation of the above, which is the method 
we have practised with equal, if not greater, success 
than the foregoing. 

Put a large drop of Canada balsam on one of the 
usual sliders — place carefully upon the centre of 
this the proposed object, previously soaked in ether 
or spirits of turpentine — then heat the glass by 
holding it over a spirit lamp, or otherwise, and as 
the balsam becomes hot, and conwquently fluid, 
the objeqt will sink down into it, or should it be 
too light, a needle will assist the immersion — then 
heat the smaller piece of glass, and place it very 
•carefully on the drop of balsam, holding the glass 
so that it shall touch the convex top of the balsam 
first, press the finger gently, and gradually on the 
top, and there hold it until the glass has «become 
partially cold, and consequently the balsam con- 
gealed ; if this be done with ordinary attention the 
ai^hubbles will be completely got nd of. 

Opaqve OhjecU are viewed either by direct or by 
reflected light. To show them by the first method, 
the objects, which are usually particles of minerals, 
corallines, the seed-vessels of ferns, the shape of 
seeds, the larger parts of insects, minute shells, &c. 
may be merely fastened by a little gum water to 
common sliders, a piece of card, or something simi- 
lar. When to be viewed they are to be placed on 
the usual object frame of the microscope, and the 
light of a lamp or candle thrown direct upon them ; 
and, in order that this light may be in some degree 
•concentrated, a plano-convex lens may be interposed 
between the lamp .and tlie object; adjusting th>3 
glasses to the proper focus a clear delineation will 
be obtained. 

A second method is, that the object should be 
illuminated by reflection. In this case the light 
passes upwards from the lower mirror, it strikes a 
semi-circular reflector placed close below the object 
lens, and from this the light is concentrated, and 
thrown to a point at a litUe distance below. The 
object should be placed exactly at tliis point. It is 
evident that no reflection could take place if the 
common large opaque sliders are used, because they 
would intercept the rays of light as Uiey pass up- 
wards. To prevent this source of obscurity, too 
objects may be mounted on very small circles of 
card, or paper, which occupying the exact centre, 
where of necessity there must be a hole in toe re- 
flector, veiy little of toe light is interrupted. The 
best method of making these discs, one of which is 
represented below, is to procure a piece of thick 



diunois, buck-skin, or other soft leather, and paste 
a piece of black paper on one side, and a piece of 
white upon tht other, (the black paper must not be 
glossy.) Punch out of this prepared leather a num- 
ber of round pieces, not more than three-eighths of 
an inch in diameter, and thrust through each a large 
pin. They are now ready for use, and it is only . 
ueceFsary to glue or gum the object cn one side, I 


and a number for reference, or the name of tlie 
substance, on the other. When to be used the point 
of the pin may be stuck into a piece of cork fastened 
to the forceps, usually accompanying the microscope, 
and thus brought exactly to the centre of the field of 
view. When not in use these prepared discs take 
up a very inconsiderable space, as they may be kept 
easily in a small box, the bottom of which is lin^ 
with cork, into which the points of all of them may 
be thrust, in the same manner as insects in a cabinet. 
It is to be observed, that a very low magnifying 
power is all that is required for the examination of 
the usual class of opaques. 


ANALYSIS OF MINERALS.. 

TUB METALS AND EARTHS SUBJECT A} TO THE 
HUMID PROCESS. 

{Bnwnedfnm page 222. and cundtuded.) 

It may be of some ^vantage to point out to the 
learner, the most distinguishing properties by which 
the various metals may be detected, with a view of 
facilitating the examination of such minerals as may 
present themselves to his notice ; but at the same 
time it may be necessary to observe, that, on expos- 
ing a portion of ore to the action of an acid, the 
solvent may become charged with various proper, 
tions o{ three or four diflereiit metals, and perhaps 
also one or two earths ; this complication will of 
course prevent toe result being so striking as would 
be toe cose if the solution were of a more simple 
nature ; and the circumstance is mentioned to cau- 
tion the young student against being deterred from 
an unexpected difflculty at the outset. Should he 
have reason to suppose that he has commenced with 
an investigation beyond his power, let him set the 
specimen aside, and by operating on others of less 
complicated natures, he will gradually extend his 
sphere of ob$ervation, and after a short time have 
the satisfaction of resuming the examination of the 
subject which at first baffled his attempts. 

Gold, — Muriate of tin throws down a purple pre- 
cipitate, and green sulphate of iron a brown one, 
which is metallic gold. 

Silver f by the solution of a few grains of common 
salt, or any other substance containing muriatic 
acid. On immersing a piece of copper wire it will 
become coated with a film of metallic silver, of a dark 
sooty appearance. 

Capper affords a beautiful blue by the addition of 
ammonia, and coats the surface of a piece of polished 
iron with a film of copper. 

Irofit by toe vivid Prussian blue which is imme- 
diately formed, on the addition of one or two drops 
of prussiate of potash. 

Lead, by being precipitated upon zinc, or by 
common salt, or any of the other muriates. To 
oSstinguish it from silver, see the article muriatic acid. 

Mercury^ by an orange precipitate, which it 
affords with the pure alkalies, or by exposing the 
mineral suspected to contain it to toe action of the 
blow-pipe, when the fomes will coat the surface of 
a piece of copper, (a bright half-penny for example,) 
held over the charcoal, with a thin &ver-like crust 
of mercury. 

71in, by the purple precipitate afforded by muriate 
of gold. 

Cobalt^ by the bright blue bead afforded by ex- 
posing a very particle of it to the blowpipe 
with toe glam of borax. 

Manganese^ by the amethystine tinge which the 
bead of borax assumes under the same circumstanccSi 
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ind by its yielding the suffocating fumes of chlorine 
when heated with muriatic acid. 

Aniimony and BimutA both yield a white preci- 
pitate when the acid containing them in solution is 
poured into water ; but they may be distinguished 
by the blovFpipe. before which the antimony flies 
away in white fumes, which coat the charcoal to 
some distance. 

ArseniCt by the unpleasant garlic-like odour which 
it yields before the blowpipe, at the same time af- 
fording white fumes. 

ZinCt by the white precipitate it affords with am- 
monia, in an excess of which it re-dissolves, also by 
affording brass when carefully fused with a ftw grains 
of copper filings before the blowpipe. * 

The st^'iking characteristics of the several metals, 
arising froi^ their odour when ^ exposed to heat, or 
the color of their precipitates when acted on by 
tests, afford a much greater facility in their detec- 
tion than exists with the earths. The latter, with 
the exception of the peculiar Earthy smell arising 
usually from the presence of clay, (but existing also 
in some minerals containing but little alumine,) 
yield scarcely any odour ; the colors they exhibit are 
always due to metallic oxides ; and their precipitates 
are invariably white ; it accordingly requires a nicer 
discrimination to satisfy the mind with respect to 
them ; but a habit of observation will gradually ren- 
der their principal features familiar. The following 
hints may perhaps be serviceable ; it is admitted 
that some of them are not confined to the particular 
substance referred to, but the exceptions relate to 
objects much less likely to be submitted to examina- 
tion. Thus, the hardness and insolubility of silcx 
apply equally to the purer forms of alumine as existing 
in sapphire and some other gems which are not likely 
to become the subjects of a young mineralogist’s 
experiments. 

Sileje usually imparts a considerable degree of 
hardness and insolubility : minerals which chiefly 
consist of it are, for the most part, transparent ; and 
although many may appear by the knife to be soft, 
it will be found to arise from the jiresence of other 
earths in a state of chemical combination ; the par- 
ticles of silex still retaining their hardness, 'as will 
be proved by rubbing some of tlie powdered mineral 
over the moistened surface of a piece of glass, which 
will speedily lose its polish. 

Lirne is immediately precipitated by oxalate of 
ammonia, but which also throws down barytes and 
Btrontian ; these three earths are precipitated by the 
alkaline sulphates ; and the sulphate of lime may be 
aeparated by the effusion of a large quantity of water 
slightly mixed with sulphuric acid, the sulphates of 
barytes and strontian being totally insoluble. 

AluminSt in a state of great purity, affords gems 
possessing a high degree of hardness and brilliancy ; 
while its combinations are most frequently soft av.d 
of a dull earthy appearance, yielding the peculiar 
smell of clay when breathed upon, and adhering to 
the tongue or moistened lip : should the specimen 
not contain any large portion of metal, the presence 
of alumine may be ascertained by dropping a very 
small quantity of strong nitrate of cobalt on a parti- 
cle of it ; on applying the blowpipe heat, a blue color 
will appear, whose vividness will be in proportion to 
the purity of the alumine ; this will not be the case 
with any of the other earths except zircon, an ingre- 
dient of very rare occurrence. 

Magnesia may be detected by pouring into the 
solntion a few drops of concentrated neutral carbonate 
of ammonia, and then adding a little phosphate of 


soda, when a precipitate will be obtained, consisting 
of phosphoric acid combined with soda and mag. 
nesia ; or, after precipitating all tlie earths by any 
carbonated alkali, wash the precipitate and pour 
over it moderately diluted sulphuric acid : silex, 
lime, barytes, or strontian, will remain'uiidissolved ; 
magnesia or alumine will form a soluble dombination, 
and to distinguish them add a particle or two of 
potash, and after moderately evaporating the mixture 
in a watch-glass, set it by to crysullizc. Should 
the earth in combination be magnesia, the result 
will be the well-known Epsom salts ; but, if alu- 
mine, the produce will be alum. 

Bai'ytes or Strtmtian are almost immediately 
known by the superior weight of their combinations: 
they are found united to the sulphuric and carbonic 
acids only : with the former they are insoluble either 
in water or any of the acids ; with the latter they 
dissolve in diluted nitric or munatic acid, and may 
be discriminated by the following experiments: 
evaporate the mixture to dryness and expose a small 
quantity of the residue to the blowpipe ; strontian 
will impart a crimson color to the flame, a property 
not possessed by barytes. 

The remaining metals and earths, being of com- 
paratively rare occurrence, do not call for particular 
notice in a shoi'c sketch of this description. 

The learner possessing a mineral, with the naHre 
of which he is acquainted, may proceed as follows:— 
If it be both earthy and metallic, he should separate 
one from the other, and reduce a few grains to 
powder, which he should place in a watch-glass* 
and add a tew drojis of nitric acid ; if no action 
be perceived, it may be held over the flame of the 
lamp, until ebullition takes place, when the substance 
will be more or less dissolved ; then pour the liquid 
into a glass tube, previously containing a little water, 
and proceed by applying the tests, or metallic rods, 
before explained. 

Or expose the substance to the yellow-flame of 
the blowpipe, after which pulverize it, and apply 
the magnet to it wrhieh will frequently determine 
the substance, ii on being so generally disseminated : 
or, place it in the hollow of the charcoal, with an 
equal quantity of glass borax, and expose it to the 
blue flame, when it will melt into a bead surrounded 
by the borax forming scoria. Care must be taken 
not to apply too much beat, as some of the metals 
evaporate or become oxidated. 

STEAM TOWING ON CANALS. 

Thb experimental improvements in this branch of 
transit and navigation, which have for some time 
been making great progress in Scotland, under the 
direction of Mr. Macneil, civil engineer, were 
brought to a very satisfactory proof, a fortnight 
ago, on the Foi th and Clyde Canal. The loco:no- 
tive, Victoria, was employed on this occasion, and 
some of the leading resulis were as follows :— -Wiih 
a passenger- boat liiden with passengers (an avcriige 
load,) a rate of twenty miles per hour was attained j 
and was evident that the only limit to the speed 
was Uiat of the power of the engine. Eight trading 
vessefa wer ' ranged in a line attached to each other, 
and the first to the locomotive ; they were, together, 
317 tons register, 364 tons actual load, and the 
draught of water, severally, 8 ft., 8 ft. 9 in., 6 ft 6 
in., 6 ft., 7 ft. 10 in., 4 ft, 4 ft 6 in. For the 
haulage of thU amount of tonnage, at the usual rate 
of H mile per hour, almut twenty horses are em- 
ployed, under the mos( favorable circumstances. 
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The Victoria towed it with about one-fourth only 
of her steam power, at a rate of 2^ miles per hour. 
The ease with which she did this justified the opinion 
of several spectators, qualified to judge, that double 
this amount^f tonnage might have been mastered 
by her with very little or any diminution of her 
speed. The wave produced by the motion of the 
large vessels at the rate they were towed was of the 
ordinary size and character ; that of the rapid boats, 
tliough large, was by no means so formidable as to 
create any fear that it would be any obstacle to the 
adoption of this mode of conveyance. In one of 
the latter experiments, four passenger -boats were 
towed in a line, and the volume of the waves was 
evidently broken up into numberless smaller waves, 
spreading over the whole surface of* the canal, and 
resembling a great ripple. The reverse of this oc- 
curred wiien two passenger-boats were lashed toge- 
ther abreast, as a twin boat ; the wave then extended 
in a fine regular glassy swell from the boats to the 
shores. These effects point out the fact that the 
form, magnitude, position, &c., of the wave are all 
<{usceptiblc of modification, as little is to b| appre- 
hended from curves, of whatever character. In the 
railway upon which the engine travelled there was a 
curve of double flexure, the iadiu.f part of which 
was less than a third of a mile. No sensible retard- 
ation in her speed was produced by it, nor was any 
disposition observed, even in the most raj)id transits, 
to run off the rails. To prevent the latter effect 
occurring from the resistance of the vessels towed, 
the outer rail was laid a little lower in level than the 
inner one, so as to give the engine a slight tendency 
to descend towards the outward rail. This also 
prevents, in a certain degree, the overturning of the 
engine by a.strong pull. During the whole of the 
several series of experiments, not;, a single fact oc- 
curred to check the expectation that this union of 
•the railway and the canal will, wherever practii^ible, 
take the precedence of every other in point of com- 
bined convenience, safety, rapidity, and economy. 

ENGRAVINGS by VOLTAIC ELECTRICITY. 

We lately published, (page 199,) M. Jacobi’s letter 
to Mr. Faraday, in which he described his attempts 
to copy in relief engraved copper-plates, by means 
of voltaic electricity. We have since received a com- 
munication from Mr. Thomas Spencer, of Liverpool, 
from which it appears that that gentleman has for 
some time been independently engaged on the same 
subject i and that he has not only succeeded in doing 
all that M. Jacobi has done, but has successfully 
overcome tliose difficulties which arrested the pro- 
gress of the latter. It is unnecessary here to enter 
on the question of priority between these gentlemen. 
To Mr. Spencer much credit is certainly due for 
having investigated, and successfiilly carried out, 
an application of voltaic electricity, the value of 
which can hardly be questioned. Tlie objects which 
Mr. Spencer says he proposed to effect, were the 
following : — To engrave in relief upon a plate of 
copper — to deposit a voltaic copper-plate, baling 
the lines in relief— to obtain a fac-simile of a medal, 
reverse or obverse, or of a bronze cast — to obtain a 
voltaic impression from plaster or clay — and to 
multiply the number of already engraved copper- 
plates.” The results which he has obtained are very 
beautiful ; .and some copies of medals which he has 
forwarded to us are remarkably sharp and distinct, 
particularly the letters, which have all the appear- 
ance of having been struck by a die. 


Without entering into a detail of the steps by 
which Mr. Spencer bibught his process to perfec- 
tion, many of which are interesting, as showing how 
slight a cause may modify the result, we shall at 
once give a description of his process. * 

Take a plate of copper, such as is used by an 
engraver ; solder a piece of copper wire to the back 
part of it, and then give it a coat of wax — this is 
best done by heating the plate as well as the wax- 
then write or draw the design on the wax with a black 
lead pencil or a point. The wax must be now cut 
through with a graver or steel point, taking special 
care that the copper is thoroughly exposed in every 
linfi. The shape of the tool or graver employed 
must be such that the lines made are not F-shaped, 
but as nearly as possible with parallel 4ides. The 
plate should next be immersed in dilute nitric acid, 
— say three parts water to one acid ; it will at once 
be seen whether it is strong enough, by the green 
color of the solutioif and the bubbles of nitrous gas 
evolved from the copper. Let the plate remain in 
it long enough for the exposed lines to get slightly 
corroded, so that any minute portions of the wax 
which might remain may be removed. The plate 
thus prepared is then placed in a trough separated 
into two divisions by a porous partition of plaster of 
Paris or earthenware,— the one division being filled 
with auaturated solution of sulphate of copper, and 
the other with a saline'^or acid solution. The plate 
to be engraved is placed in the division containing 
the solution of the sulphate of copper, and a plate 
of zinc of equal size is placed in the other division. 
A metallic connexion is then made between the copper 
and zinc plates, by means of the copper wire sol- 
dered to the former, and the voltaic circle is thus 
completed. The apparatus is then left for some 
days. As the zinc dissolves, metallic copper is 
precipitated from the solution of the sulphate on the 
copper-plate, wherever tlie varnish has been removed 
by the engraving tool. After the voltaic copper has 
been deposited in the lines engraved in the wax, the 
surface of it will be found to be more or less rough, 
according to the quickness of the action. To remedy 
this, ilib the surface with a piece of smooth flag or 
pumice-stone with water. Then heat the plate, and 
wash off the wax ground with spirits of turpentine 
and a brush. The plate is now ready to be printed 
from at an ordinary press. 

In this process, care must oe taken that the sur- 
face of the copper in the lines be perfectly clean, aa 
otherwise the deposited copper will not adhere with 
any force, but is easily detached when the wax is 
removed. It is in order to ensure this perfect cleon- 
ness of the copper, that it is immersed in dilute 
nitric acid. Another cause of imperfect adhesion of 
the deposited copper, which Mr. Spencer has pointed 
o|it, is the presence of a minute .portion of some 
oAer metal, such as lead, which, by being precipi- 
tated before the copper, forms a thin film, whitffi 
prevents the adhesion of the subsequently deposited 
copper. This circumatanoe may, however, be 
turned to advantage in acme of the other applications 
of Mr. Spencer’s prooesa, where it is desirable to 
prevent the adhesion of the deposited copper. 

In copying a coin or medal, Mr. Spencer describes 
two methods : the one is by depositing voltaic 
copper on the surface of the medal, thus form- 
ing a mould, from which fius-similM of the original 
medal naay^ readily .be obtained by precipitating 
copper into it. Tlie other is even more expeditious. 
Two pieces of clean miUed sheet lead are taken, and 
the medal being placed between them the whole is 
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fabjected to pressure in a screw press, and a com- 
plete mould of both sides is thus formed in the lead, 
•bowing the most delicate lines perfect, (in reversei) 
Twenty, or even a hundred of these may be so formed 
on a sheet of lead, and the copper deposited by the 
voltaic process with the greatest f^ty. Those 
portions of the surface of the lead which are between 
the moulds, may be varnished to prevent the depo- 
sition of the lead, or a whole sheet of voltaic copper 
having been deponted, the medals may afterwards be 
cut out. When copper is to be deposited on a cop- 
per mould or tnedal, care must be taken to prevent 
the metal deposited adhering. This Mr. Spencer 
effects by heating the medal, and rubbing a small 
portion gf wax over it. The wax is then wiped off^ 
a sufficient portion always remaining to prevent 
adhesion. 

Enough has been said to enable any one to repeat 
and follow up Mr. Spencer's interesting experiments. 
The variations, modifications, and adaptations of them 
are endless, and many new ones will naturally suggest 
themselves to every scientific reader.— .d/Aeairam. 

CRYSTALLIZATION OF ICE, AND OF 
VEINS OF ICE IN ICE. 

BT FR0ES80R HB8SEL. 

For some time past I have been occupied with ob- 
servations on the different forms of crystallization. 

crystallization of water, under certain condi- 
tions, induced by artificial means, formed also the 
subject of my inquiries. I shall here briefly detail 
one of my experiments, which I have repeated fre- 
quently of late, as I reckon it not unimportant for 
the doctruie of veins, whose different modes of 
origin can, in my opinion, only be satisfactorily ex- 
plained by collecting as many examples as possible 
of the formation of veins, and vein-like masses, 
since the commencement of historical epochs. So 
that we have then only to inquire whether this or 
the other vein, or assemblage of veins, bears most 
resemblance to lava- veins in lava, to veins which 
may be considered as canals filled up by natneral 
springs of some sort or other, to fissures filled by 
sublimations, to fissures which have been the out- 
lets for alternate streams of fluid, or elastic matters, 
and which have been gradually closed by the de- 
position of solid matters, or to fissures which have 
been filled by infiltration from above, &c. ; or 
whether ^ese veins are to be viewed as the result 
of the contemporaneous congelation (crystallization) 
of two or more heterogeneous masses, one of which 
haa filled fissures in the other, but which have 
never been in reality open. 

Upon riiis luppoiition every experiment on the 
origin of vein-like masses, however insignificant it 
may appear, must be considered as an augmen||s- 
tion of our resources for the elneidatlon of the ori- 
gin of those veins which have not been observed by 
man, so that this communication is of interest, not 
merely to the crystallographer, bat also to the 
geognost. 

1 set aside, in a warm room, a mixture of fine 
day and water, in which the hiiter was somewhat 
in excess, so that the thin mud could bo easily 
stirred about with a fine hair brush. Upon resting 
for some time, it divided into two portions, the un- 
tiennost of which consisted of moist clay, and the 
upper, at least considerable, of clear wateir. During 
fjm 6M days which we had in Dee. (5^ — 10^ F.), | 


1 exposed the mixture after agitation to cryitallisa- 
tion, or freexing. Crystallisation did not take place 
till the mass had returned to the state of rest, but 
before the separation took place betwitea the day 
and the water. The structure of tbc^ frozen mass 
varied in different experiments. In every case, 
however, frosen mud, and frozen clear water, could 
be distinguished from each other. 'But the latter 
did not ooenr as a stratum at the upper part of the 
mass, but was distributed through the substance of 
the frozen mud. 

1 . The most common appearance was like that 
of small quartz veins, traversing, in different direc- 
tions, a sUiceons slate. The same as in hand spe- 
dmens of siliceous slate, when two of the quartz 
veins meet on& another, they traverse one another, 
shift one another, or mutually cut each other off, 
Ac., was observed distinctly in the present instance. 
The principle that the traversing vein is newer than 
the one traversed, could«not be easily demonstrated 
to be correct in these ice veins in the frozen mud : 
nor could the idea of the contemporaneous forma- 
tion of veins with the surrounding rock be ad- 
mitted 'as unconditionally correct. In these ice 
veins there was, apparently, a real cutting across 
of one vein by, another, so that the traversed vein 
beyond the traverring pursued its original course, 
or wiis diverted romewbat from its position, but 
more frequently one was completely cut off by the 
other. ' Often we could suppose a true wedging 
out of such a vein, without a previously existing 
empty fissure promoting its formation. 

2. Often the water-ice was distributed through 
the frozen mud, like the quartz in the felspar oi 
graphic granite. The surface formed by cutting 
and polishing, exhibiting, like the latter Hebraic, 
Arabic, and Chinese characters ; and’ these were 
still more characterised on the dark surface of the 
mud, than the greyish- white quartz on the whitish^ 
felspar. 

3. Another mode of distribution of the water-ice 
in the frozen mud, was its forming vertical plates, 
which were so grouped, that the surface of the mass 
of mud on its middle section, resembled a concen- 
trically radiated crystalline mass, the rays diverging 
firom the centre outwards. Several of these groups 
of rays were observed. Each ray projected to a 
considerable height above the surface of the mud. 

With regard to the causes of the three different 
appearances that I have enumerated, they appear to 
me to depend upon differences in the excess of water 
in the mud^ on the temperature of the mass before 
it Is exposed to congelation (sometimes boiling water 
was used), and especially the rapidity of the conge- 
lation. Farther I can give no explanation. 


QUERIES. 

138— Bmestfd a receipt for, and method of French po- 
Uehing. Ae page 370. 

183— Whatxlnd of ohalk, or other eimilar eilbitance, will 
mark clearly upon gleee ? See page 413. 

134— How ie the ox-gall paile, uied by draughtemen, pre- 
pared? Seepageirs, 

185— How to prepare moist water colors, so that they may 
retala Ihelr mobture In the open air ? 

1 3A— How to prepare colored crayons ? dbe page 359. 

137— How la oil best prepared for the watch-makere, Bo. ? 
SeeoageM 

138— How is Che raising composition for Chinese Japanning 
work made? Atmeered on page 271. 

ISO— How may prints, kc., be transferred to wood? See 

igem, 

145— How are magnets made ? See pagee 348 and 373. 
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HORIZONTAL TELLURION. 

All who have witnessed the splendid apparatus, 
used by Messrs. Adams, Wallis, Howell, and other 
lecturers on q^trononiical science, must have been 
delighted at the nuignitude of the tellurions, or- 
reries, Ac., and the ])erfection of workmanship 
which their accuracy of motion implies. At a 
former period we not ony admired these machines, 
but had an anxious desire to learn the character of 
the machinery, and the contrivances which produced 
such different effects at various parts of the lec- 
tures. Believing that there are numbers of our 
readers who w'ould also wish some information up(^n 
the subject, w'C give this week an account of the 
Horizontal*^>lluriont or machine to show the effect 
of the earth's rotations, and the obliquity of her 
axis ; the one upon her axis, showing the succcbsion 
of day and night ; her revolution around the sun, 
in the period of a year, and her oosition at various 
times, causing the suecc-s''ion of the seasons, and the 
varied length of light and darkness, or day and 
night. 

Fiff. 1.— - \ is a lamp, representing the sun, wdiieh 
is fixed to the upjier part of the frame, so as to 
turn round witli the rest of the machine. B is a 
globe, representing the earth, wnieli in the figure 
is shown to be placed at an angle of degrees, as 
it is in nature, but it is made cajiablc of motion 
around its axis, being merely fitted into the socket 

L, and also beirg set ujirigbt, so that its axis may 
be perpendicular. The vertical lines drawn upon 
it rejwcsent the twenty-foiir meridians — the straight 
line is the equator — the curved lines around the 
poles are the polar circles. C is the tabic upon 
which the moveable portion of the a])paratus stands, 
and which turns round upon a central vertical 
wooden axis, which holds at various heights the 
wheel D ; the frame or spindle O ; the small wheel 
I ; and the lamp A. A, 1, O, and D, being fastened 
together. D is a multiplying wheel, about two feet 
in diameter, fixed immoveable to the spindle in tlie 
centre. E E are two small wheels (seen better in 
Fig. 2), intended to confine the cord connecyiig D 
and E. These two wheels orpullies are added merely 
for the sake of convenience, so is also the roller wheel 

M, which is merely intended to bear the weight of 
the upper part of the machine : it runs upon the rim 
of the table C. F is a pulley, about one inch in di^ 
ameter, which is fixed to, and consequently turns the 
toothed wheel G. This turns the tuotlied wheel 11, 
and this last being fixed to the axis of the earth turns 
that round, which it is enabled to do because of the 
extreme pole of the axis being free to move in 
a socket, near the end of L ; and also the earth may, 
by moving this socket in a small groove prepared for 
it, be made to assume any degree of obliquity, or t^ 
be fixed perpendicular to its orbit of rotation. L » 
a short bar of wood, free to turn round on the centre 
at K, where a pulley, of about an incli diameter, is 
fixed, and turns with it. 1 is another pulley, of 
exactly the same diameter as K, the cord F passing 
from one to the other. O shows the cord which 
connected the wheels below the frame. O is a bar 
of wood or metal (it may be three feet long, half an 
inch Wide, and two inches broad. This part is to 
sustain, and properly connect the various parts with 
each other. 

Fig* 2 shows the same parts in section, with the 
some letters as in the above description. Fig* 3 
represents a blackened tin cose, intended to place 
over the iun, or lamp, to confine the light to a 


particulai part of the circle, that it may shine onlJ 
upon the earfA. This latter must be made with a* 
little weight as possible, that it may turn the umro 
readily : it may be made of several folds of pa^r, 
pasted upon a round body, and cutting the paper, 
in two when dry, the internal globe taken out, and 
the two parts afterwards glued together, whitened, 
and marked with the lines of longitude, &c. 

To use the above Tcllnrion it is only necessary to 
light the lamp, place the cover upon it, and turn 
round the frame O. Now it will be evident, that 
the globe representing the earth will liavc two 
motions, one around its axis — the other around 
the sun. Tlie wheel D being fixed, and two feet 
diameter, and the pulley F moveable, and one inch 
diameter ; each revolution of the frame O around 
the light will cauLC E to turn round twenty-four 
times. G as it is connected yvith F, and 11 with G, 
and the earth with 11, the latter w’ill also turn 
twenty-four times on its axis during one revolution 
in its orbit ; or if a greater number he Tccpiired, a 
difference in the si/e of the wheels G and H will 
accomplish the piirjiose. The jmlley I being fixed 
to the frsqne, {ind K being of the same size as 1, 
it will turn round exactly onec in a revolution of 
I or (). L being fixed to K, and turning with it, 
will of necessity ‘bring tlie earth in four different 
positions, at an interval of a quarter of a circle, or 
three months each. Now it is evident, that exactly 
one half of tlie earth will always be illuminated, 
and if the j»arallelism of the axis be preserved, that 
is, if the central line upon which the globe turns 
be exactly perpendicular, the fp^minnior, or line ot 
darkness, will, at all parts of its revolution, extend 
exactly from pole to pole, eonheipu'ntly no variation 
will take place in the length of day and night 
throughout the year ; and as seasons depend upon 
the more or less direct and continued influence of 
the bun upon a particulair part of the earth's surface, 
ho diflerenee of season would take place ; hut when •• 
the earth's axis is ])l:iced as in _ nature, and as re- 
presented in our figure, at an angle of 23 J degrees 
with the plane of her orbit, the earth in its annual 
revolution will present itself only in this position on 
two days in the year ; namely, on the 21st of Mairh 
and the 21th September, or what we designate the 
vernal and autumnal cijuinoxcs when proceeding 
forwards from the vernal equinox, it shall have jms.sed 
90 degrees, or a quarter of u circle, the north pole of 
the earth is fully exposed to the sun’s light and 
heat, and the terminator will he seen to pass consi- 
derably beyond the poles, even as far as the polar 
circle, leaving the whole of the south frigid zone in 
complete obscurity, or in one of their long and 
dreary winters, while we enjoy the warmth of a sun 
approaching to within 28 degrees of our zenith, and 
shining upon us for 16 hours at a time — now, that 
is on the 21st of June, occurs the summer solstice, 
or our longest day ; after which, the days shorten 
with it, and lengthen in the southern hemisphere, 
until on the 21st of December, our sliortest day, or 
mid-winter comes on, and the inhabitants of southern 
climes rejoice in that summer which we look for- 
ward to return six months afterwards. 

Fig. 5, 6, 7, shows the position of the earth io 
four equi-distout periods of its revolution. 

THE ART OF STAINING GLASS. 

Thers are three methods of coloring glass ; one by 
laying upon it a coat of some transparent colored 
varnish, drawing a design in various colors, os 
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IsfcKemplified iu painting magic lanthorii sliders, 
(•^ Part 2). 2nd. By mixing with it during its 
first manufacture and wliile in a state of fusioii, 
some of the metallic oxydes ; in this manner colored 
drinking glasses, hyacinth glasses, beads, illumiiia- 
lion lamps, and often sheet glass is made. Also, 
upon this process, if well conducted, depends the 
successful imitation of factitious gems, or as they 
are commonly culled panie jewels. The following 
materials are usually employed at the glass houses to 
produce the various tints required in tlie articles that 
arc ordinarily made of colored glass. 

JihiB glass is formed by means of oxyde of cobalt. 

UrcQu by the oxyde of iron, or of copper. 

Violet by the oxyde of manganese. 

7ie(/ by u mixture of oxyde of ifoii and of copper. 

Purple by the purple oxyde of gold. 

White by the oxydes of arsenic and of zinc 

Yellow by the oxyde of silver. 

. In stnining gla>s, the coloring ingredients are 
mixed with water, or some other lliiid vehiele, by 
means of which they are spicad over the surface of 
a plate of glass, and when dry, are exposed to such 
a degree of heat, as by experience has been found 
to be sutticient. TIic color is than rubbed off from 
the surface of the glass, to which it does not ad- 
here ; and those parts of the plate which have been 
thus covered are found to have acquired a perma- 
nent and transparent tinge or stain, doubtless from 
some poi'tielcs of the color having been absorbed, 
and fixed in the pores of the glass. 

In all the compositions for staining glass, silver, 
iu some form or other, eaters as an essential in- 
gredient. 

Preparqtioris of Silrrr. — Take tw’O or three 
ounces of pure nitric acid ; dilute it with three times 
its bulk of distilled water put it into a Florence 
flask, or any other convenient glass vessel, and add 
to it refined t-ilver, by siiiall pieces at a time, till the 
acid, tliougli kej)t at a warm temperature, refuses J.o 
dissolve any more. After standing quiet for some 
liours, pour olfthc clear lupior iu a eleuii ground 
sl«»ppered phial, and label it Nitrate of Silver. 

No. 1. — Dissolve common salt in w'ater, and add 
nitrate of silver drop by droj), till it ceases to oc- 
ca^i^m any precipitate ; there will thus be obtained 
a he.iv y vvliitc curd-like substance, which must be 
well washed in hot water, and dried ; by exposure 
to light, it becomes of a dull purple color. It is 
know'u by the name of muriate of silver, or luaa 
cornea. 

No. 2. — 'Dissolve subcarboiuito of soda iu water, 
and add nitrate of silver, as before described. The 
white i)rceipitate tlms obtained, when washed and 
dried, is ready for use. It is called the carbonate 
of silver. • 

No. 3. — Dissolve subearbonate of potash in wa- 
ter, and proceed precisely as directed for No. 2. 
The white powder thus obtained is also carbonate 
of silver. 

No. 4. — Dissolve phosphate of soda in water, and 
proceed as already mentioned. The precipitate 
thus obtained is of a yellowish color, and is called 
]»hosphate of silver. 

No. 5. — ^Take any quantity of pure silver rolled 
out ill thin plates, and put it into a crucible, to- 
gether with some sulphur. When the crucible has 
been a short time on the fire, tlie sulphur will first 
melt, and tlien will gradually burn away with a 
blue flame. When tlie flame has ceased, add some 
more sulphur, and proceed as before ; then take the 
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silver out, and heat it red in a inutile ; it will now 
be white, and very brittle ; and after having been 
redueed to pow'dcr in a mortar, is fit for use. 

No. G. — Take any quantity of a dilute solution 
of nitrate of silver, and put into it nf stick of me- 
tallic tin ; warm it a little, and the silver will be 
precipitated in the form of metallic leaves on the 
surface of the tin. Scrape it off, wash it in warm 
water, dry it, and grind it in a mortar. 

No. 7i — ^Take any quantity of nitrate of silver, 
and put into it a piece of copper plate ; then pro- 
ceed precisely as in No. C. 

The foregoing pre])arations of silver mixed with 
oilier iiigreilieiits, in the proportion about to be 
described, eonijiose all the varieties of pigment 
which are requisite for staining glass. 


YELLOW. 

Parts by Weight. 


Take silver No 2 1 

cllow lake ' 1 

Mix the ingredients and grind them well, with 
nil of turpentine : lay it on thin. 

Tiike silver No. 1 1 

White elay precipitated from a solution of alum 

by siibeurbonatc of soda 3 

Oxalate of iron, prepared by precipitating a 
clear solution of sulphate of iron by oxalate 

of jpotash 3 

Oxyde of zinc 2 

J.ct the silver be ground first in water with the 
oxyde of zinc, and then with the other ingredients. 
This is intended for floating on thick. 

Take silver No. 3 1 

Yellow Like. 1 

Grind them in spints of turpentine and oil, and 
lay the mixture on vci) lljin. 

Take silver No. 4 1 

Yellow lake 1 

White clay ^ 


Grind them in spirit of turpentine and oil, and 
lay the mixture on thin. 

ORANGE. 


Take silver No. 6 1 

Venetian red and yillow oclire, equal parts, 

washed in water, and ealeincd red 2 

Grind the ingredients in s])irita of turpentine, 
with thick turpentine, and lay the mixture on thin. 

Take silver No. 7 1 

Venetian red and yellow ochre I 

Grind in turpeiiliiic and oil, ^:c. as the fore- 
going. If entire jiaiies of glass arc to be tinged 
orange, the proportion of oelire may be greatly in- 
creasi'd. The depth of the tinge depends in some 
measure ou the heat of tlie furnace, and on the time 
that the glass is ex]>osed to it, which, though easily 
learned by experience, cannot be made the subject 
of precise rules. 

RED. 


Take silver No. 5 1 

Brown oxyde of iron, prepared in heating scales 
of iron, then quciicliing them in water, re- 
ducing llifiii to a fine powder, and, kistly, 
calcining it in a muffle I 


Grind the ingredients with turpentine and oil, and 
lay the mixture on thick. 

Take of antimoniul silver, prepared by melting 
together one part of silver and two parts of 
crude antimony, and pulverizing the mass .... 1 

Calcotlia 1 

Grind the ingredients in turpentine and oU| 
and lay the mixture on thick. 
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Take of antimonial silver, prepared as above . . 1 
Venetian red and yellow ochre, of each 1 

Grind, &c. as before. 

When the whole panes of glass are to be tinged, 
the proportion,s of ochre and colcotha may be in- 
creased, and the ingredients should be ground in 
water. 

On laying on the color , — ^The method practised 
by many staiiiers of glass is to draw an outline in 
Indian ink, or in a brown color, ground with tur- 
pentine and oil, and then to Hoat on the color thick, 
having previously ground it with water. But in 
this way of proceeding, it is very subject either to 
flow over, or to come short of the outline, and thvs 
render the skill of the draughtsman of little eflTect. 

Another il^thod is to draw the pattern in Indian 
ink, and having ground the color as line as possible 
in spirits of turpentine, to add a little oil of laven- 
der, and to cover the outline entirely with this com- 
position. f 

When it has become dry, work out the color with 
the point of a slick and a knife from those p.arts 
that are not intended to be stainc’d ; the most de- 
licate ornaments and most intricate designs may 
thus be executed with exactness and precision. 

If the color is reciuircd to be laid on so thick 
that the outline would not be visible through it, 
let the color be first laid on as smoothly as possi- 
ble, jiTid when it has become dry, draw the outline 
upon it, with verrnillion water-color, and work out 
the design as befoi c. 

Besides the precision acquired by the above 
method, it enables the artist to aj)ply difierent 
shades in the same design ; whereas the old method 
of iloating only communicates a uniform tint to 
the whole pattern. 

The artist should contrive to charge his furnace 
with pieces, the color of which is ground in the 
same vehicle, and not to mix in the same burning, 
some colors ground in turpentine and some ground 
in water. The pieces must also be very carefully 
dried, and must be placed in the furmacc wdieu this 
latter is moderately warm. 

To gild glass . — Take of fine gold in grain.-, one 
part, and pure mercury eight jiarts : warm the 
mercury, and then add the gold, previously making 
it red hot. Wlien the gold is perfectly dissolved, 
pour the mixture into cold water, and wash it well. 
Then press out the superfluous mercury through 
linen, or soft leather, and the mercury which runs 
throu^/i (as it retains some gold) may be reserved 
for the next opportunity. 

The amalgam w'bich remains in the leatlier is 
to be digested in warm aqua-fortis, which will take 
up the mercury, but will leave the gold in the form 
of an extremely fine powder. This powder, yvhen 
washed and dried, must be rubbed up with onct 
third of its weight of mercury, then mix one grain 
of this amalgam with three grains of gold flux, 
which is to be applied in the usual manner. The 
burning, upon which much of the success of the 
above depends, will form the subject of a future 
paper. 


APARTMENTS LIGHTED BY GALVA- 
NISM, AND MACHINERY MOVED BY 
ELECTRO-MAGNETISM. 

BY DR. JACOBf. 

During the last winter 1 frequently illuminated i 
my saloon, which is of considerable size, by I 
Drummond’s light. The mixed gases were ob- ,* 
tained in sufficient quantities, that is to say, at the ' 


rate of three or four cubic feet per hour, by de- 
composing dilute sulphuric acid (specific gravity 
1‘3^) between poles of platiiia by a constant 
battery of a particular construction. I only passed 
the gas through a glass tube filled with chloride 
of calcium, and there was neither gasometer nor 
any other provision for it. As soon as tlie voltaic 
current was closed, the jet might be lighted, and 
the flame then burnt tranquilly, and of the same 
intensity for any length of time. The construction 
and manipulation of the battery, though ex- 
tremely perfect, was still a little embarrassing. 
At pre.sent, a battery, with a decomposing appa- 
ratus which wdll produce from three to four cubic 
feet of gas per hour, occu])ies the space of ttm 
inches by eight iiiches, and is about nine inches in 
height. Behold certainly a beautiful application of 
the voltaic battery. 

In the a])plicatinn of electro -magnetism to tiie 
movement of machines, the most important ob- 
stacle always has been the embarrassment and 
difficult manipulation of the buttery. This ob- 
stacle c.vists no longer. During the past autumn, 
and at a '.season already too advanced, I made tlie 
first experiment in navigation on the Neva, with 
a ten-oared shallpp furnished with paddle -wheel.'j, 
which were jmt into motion by an electro-magnctic 
machine. Although we journeyed during entire 
days, and usually with ten or twelve persons on 
board, 1 was not well satisfied with this first trial, 
for there were so many faults of construction 
and want of insulation in the machines and bat- 
tery, which could not be rejiaired on the spot, tiiat 
I was terribly annoyed. All these repairs atKl 
important changc.s being accomplished, the expe- 
riments will shortly be recommenced. The exjie- 
rience of the past year, combined with Ihe recent 
improvements of the battery, give as the result, 
that to produce the force of one horse (steam- « 
engine estimation) it will require a battery of 
20 .square feet of ]ilaliua di.stributed in a convenienc 
manner, but I hope that from eight to ten square 
feet will produce the cll’cct. I hope that within a 
year of this time I shall have equi])pcd an clecti'o- 
mugnetic vessel of from 40 to bO-horsc power. 

St. Petersburg, Juuc, 

FANCY WOODS. 

{Resumed from page 238.) 

King-wood is generally used for small cabinet- 
works, and for borderings to those which are 
larger. It is extiemely hard. The tree which pro- 
duces it i.s small, as the sti(‘ks are seldom brought 
to this country more than five inches wide and four 
feet long. Its color is of a chocolate ground, with 
black veins ; sometimes running into the finest 
lines, and at others more spread over the ground, as 
in rose- wood. The botanical name of the tree 
which produces this wood is not known. It comes 
from Brazil. 

And here we should remark the exceedingly 
imperfect state of our knowledge with regard to the 
species of trees which produce the fancy woods, so 
extensively used in cabinet-w^ork in this country. 

It might be supposed that there would be no more 
difficulty in determining the botanical names, and 
deciding the species of those foreign woods which 
are used in our finer sorts of furniture, and in many 
small articles of taste, such as Tunbridge-ware, than 
in pointing put that oak is used in ship building, 
and pine in the construction of houses : but the 
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contrary is the fact. The attention of botanists 
H'ho have described the productions of South 
America and Australasia, from which these hne 
woods come, has not been directed to this point; 
and the couiincrcial dealers in these woods hare 
paid no regard to it. It would be well, in this age 
when natural history is so much cultivated, ifnatur^- 
ists, and dealers in foreign timber, would com- 
bine their experience upon this subject, and supply 
the deilcicncy. No knowledge of the matter can be 
procured in books; and we have consulted com- 
mercial men and practical botanists, without obtain- 
ing any information that could be depended upon, 
though each agreed in lamenting that a subject of 
general interest should have been so entirely without 
investigation. Although no impoi'tant results to 
science might proceed from such inquiries, it is cer- 
tainly humiliating not to be able to tell with precision 
where those materials are naturally produced, and 
what species ol' trees produce them, with which the 
useful arts ha^e surrounded our everj-day life. 

Ileof-iroodf principally used in forming borders 
to w'ork in which the larger woods arc eniploycd, 
is intensely hard and extremely heavy. Its color 
is of a pale red, not so clouded as mahogany. 
The timber arrives in this country«in logs of about 
nine feet long by thirteen or fourteen inches wide. 
The tn'e w'hich producers it is not known in bo- 
tanical dc.-'criplion, but it is a native of New Holland. 

Tulip-iroofl would apiicar to be the jiroduce of 
a tree, little exceeding the character of a shrub, 
for it arrives here in sticks of about live inches 
diameter, seldom more than four feet in length. It 
is very hard, and of a clouded red and yellow' color. 
Its principal use is in bordering ; though it is em- 
ployed in smaller articles, such as caddies and ladies' 
work-tables. 

Zebra-V'ood is the produce,of a hirgc tree, and wc 
deceive it in logs of two feet wide. It is a cheap 
wood, and is employed in large work, as tables. The 
color is somewhat gaudy, being composed of brown 
on a white ground, clouded with black, and each 
strongly c<mtra.sted, as its name imports, derived, as 
it is, from the colors of the zebra. ! 

Corowfiudel-irfwd is u.s('d in large works, like I 
zebra .iiid rose- wood. Jt is inferior to rose-wood 
in the brilliaiicy and divisions of its colors, having 
a dingy ground, and sometimes running into white 
streaks. The tree which produces it i.'* of.i large size. 

Satin irodd is well known for its brilliant yellow 
color, with delie itc glowing shades. It is now' not 
mueh iis(,d in eahinet work. The timber arrives here 
in logs of two fi’ct wide, and seven or eight feet long. 

Sandcl-U'ood is of a light brown eoloi, with bril- 
liant waves of a golden hue, not unlike the finest 
Honduras mahogiiuy. It is about the same size as 
satin-wood ' 

Amhoi/na-wood is now very much used in cabinet 
work. It is of various colors ; and the shades are 
generally small. It arrives in logs of two feet wide. 

Snake-wood is extremely hard, of a deep red color, 
with black shades. It is principally used for border- 
ing and small work. 

Hare-wood something resembles satin-wood in 
the arrangement of its waves, but its color is differ- 
ent, being of a light brown ground. 

Botany Bay Oak forms very beautiful furniture. 
Tlie ground is a uniform brown, with large dark 
blotches. 

Ebony. — Of the several woods bearing this name, 
here are the African cliff ebony, which is black, with 
a white spot ; and the spotted ebony, a vSry beautiful 
wood, and extremely hard, (more so than the com- 


mon ebony,) of which the ground is black, with 
brown and yellow spots. 

Acker-wood is the produce of a large tree, and is 
of a ciuiiainon color. Canary-wood is of a golden 
yellow. Pur 2 de-wood is of a purple eolor, without 
veins. This appears to be the produce of a thorn 
of tropical countries, being only four inches wide. 
These three woods arc but little used in furniture, 
but are employed in mosaic floors. Bird*s-eye 
Maple j (its appearance is described in its name,) 
which has also been so employed, is a narrow and 
long wood. 

Calamauder-wood. There is a very beautiful 
wdbd of this name growing in the island of Ceylon, 
which, when wrought into furniture, si^asses, we 
think, in appearance any other we cv^^aw. The 
wood is very hard and heavy, and of singularly re- 
markable variety and admixture of colors. It is 
very difficult to describe this — nay impossible to 
convey to those wl*> have not seen it an idea of the 
manner in which the shades run into one another. 
The most prevailing of these is a fine chocolate color, 
now dcLqieiiiiig almost into absolute black, now fading 
iuto a medium between fawn and cream colors, in 
some places, however, the latter tint is placed in 
more striking, though never quite in sudden contrast 
with the richest shades of the brown. The varia- 
tions afe sometimes displayed in clustering mottles, 
sometimes in the most graceful streaks. There is 
not, however, anything in the least gaudy or fantastic 
in the general result. Ic certainly arrests the eye 
— but this U from theiieh beauty of the intermingled 
colors, not from any undue shovviiiess. 

This wood takes a veiy high ]>olish. It is 
WTought into chairs, and, jiarticularJy, into tables. 
The tree grows to the usual size of a lorest-tree, the 
leaves are large, and sliapi d like the figure of a club 
on a playing-card. 

Parlndye, Leopard^ and Porcupine woods, are 
very rarely used. Their ii.imes are derived from a 
supposed simibiiity of their colors to those of the 
animals whose denominations tliey bear. 

^ {Coiilinucd on paye 2H0.) 


THK CYMNOTUS, or J2LECTR1CAL EEL. 

BY PJIOI'LSSOR I-'AHADAY, f.k.s, &c. 

WoNOKRFur. as are the laws and phenomena of 
electricity when made evident to us in inorganic or 
dead matter, their interi'st can bear scarcely any 
comparison with that vvliieh aitaehes to the same 
force when conueeteil with the nervous system and 
with life; and though the obseurity whieh for the 
present surrounds the suhjeet, may for the time also • 
veil its importance, every advance in our knowledge 
of this mighty ]io\ver in i clalioii to inert things, l.clps 
to dissipate lliat obseuiity, and to set forih more 
prominently the surpassing interest of this very high 
branch of iihjsieal philosophy. Wc ai'e indeed but 
upon the threshold of what we may, without pre- 
sumption, believe man is permitted to know' of this 
matter; and the many eminent philosophers who 
have assisted in making this subject known, have, as 
is very evident in their w'ritings, felt up to the latest 
moment that such is the case. 

A Gymnotus has lately been brought to this 
country by Mr. Porter, and purchased by the pro- 
prietors of the Gallery in Adelaide Street; they 
immediately most liberally offered me the liberty of 
experimenting with the flsh for scientific purposes; 
they placed it for the time exclusively at my disposal, 
onlv desiring me to have a regal'd for its fife and 
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health. I was not slow to take advantage of their 
wish to forw^ard the interests of science, and with 
many thanks accej))ted their offer. M'ith this Gym- 
notus, Ijaving the kind assistance of Mr. Bradley of 
the Gallery, 'Mr. Gassiot and occasionally other 
gentlemen, as Professors Daniell, Owen, and Wlicat- 
stone, I have obtained every proof of the identity of 
its power with common electricity. 

The fish is forty inches long. It was caught 
about March, 1 H38 ; was brought to the Gallery on 
the 15th of August, but did not feed from the time 
of its capture up to the 19th of October. From the 
21th of August, Mr. Bradley nightly put some blood 
into the water, which was changed for fresh water 
next mornr;;^, and in this WMiy the animal perhaps 
obtained soiim nourishment. On the 10th of October 
it killed and eat four small fish; since then the blood 
has been discontinued, and the animal has been im- 
proving ever since, consuming upon an average one 
fish daily. The fish eaten w'ere gudgeons, carp, and 
perch. 

1 first experimented with it on the .Srd of Sep- 
temlier, wdien it was apparently languid, but gave 
strong shocks when the hands were favorably dis- 
jioacd ou the body. The experiments were made on 
four different days, allowing periods of rest from 
a month to a wreek between each. His health seemed 
to improve continually, and it was during this^ieriod, 
between the third and fourth days of experiment, 
that he began to eat. 

Beside the hands t\vo kind s of eollcetors were used. 
The one sort consisted each of a eojiper rod fifteen 
inclies long, having a copper disc one inch and a half 
ill diameter brazed to one extremity, and a cojiper 
cylinder to serve as a handle, with large contact to 
the hand, fixed to the other, the rod from tliediac up- 
wards being w’ell covered with a thick caoutchouc tube 
to insulate that part from the water. By these the 
states of particular ]iarts of the fish wdiilsl in the water 
could liC ascei tained. 

The other kind of collectors were intended to meet 
the dibieulLy pu'-ented by the eoinplcte immersion of 
the fish in wafer; lor even when obtaining tli^’i spark 
itself 1 ilid not think justihed in asking for 

the remos al of the animal into air. A ])ldte of Chpper , 
ei.:ht incius long by two inches and a half wide, w^as 
bent into a saddle shape, that it miglit jiass over Che 
fish, and inclose a certain extent of tlie back and 
sides, ami a thick copper wire was brazed to it, to 
convey the electric force to the experimental appa- 
ratus ; a jacket of slieet caoutchouc was put over the 
saddle, the edge projecting at tlic bottom and the ends ; 
the ends were made to converge so as to fit in some 
degree the body of the fish, and the botlom edges 
were made to spring against any horizontal surface 
ou which the saddles were placed. The jiart of the 
w ire liable to be in the water was covered with caout- 
ehnue. 

Shuck . — ^Thc sl'ock of this animal was very 
junverful when the liands were placed in a favorable 
position, i. e. one on the body near the head, and 
the other near the tail; the nearer the hands were to- 
gether within certain limits the le.s3 powerful was 
the shock. The disc conductors conveyed the shock 
very well when the hands were wetted and applied 
in close contact with the cylindrical handles; but 
scarcely at all if the handles were held in the dry 
hands in an ordinary way. 

Galvanometer. — Using the saddle conductors ap- 
plied to the anterior and posterior parts of the Gym- 
notus, a galvanometer was readily affected. It was 
nut particularly delicate ; for zinc and platina plates 


on the upper and lower surface of the tongue did not 
cause a permanent deflection of more than 25 ° ; yet 
when the fish gave a powerful discharge the deflection 
was as much 30^, and in one case even 40®. The 
dellection was constantly in a given dii'ection, the 
electric current being always from the anterior parts 
of the animal through the galvanometer wdre to the 
posterior parts. The former were therefore for Ihe 
time externally positive, and the latter negative. 

Making a Magnet . — When a little helix contain- 
ing twenty-two feet of silk wire wound on a quill 
was put into the circuit, and an annealed steel 
needle placed in the helix, the needle became a 
magrrot, and the direction of its polarity in every 
ease indicated a current from the anterior to tlie 
jvosterior parts ot tlie Gyninotus through the con- 
ductors used. 

Chemical decomposition. — Polar decomposition 
of a solution of iodide of potassium was easily 
obtained. Three or four folds of paper moistimed 
in the solution were placed between a platina plate 
and the end of a wire also of a platina, these being 
respcctivvly connected with the two saddle conduc- 
tors. Whenever the wire was in conjunction with the 
conductor at the fore part of the Gyninotus, iodine 
appe.ared at its extremity ; hut when connected with 
the other conductor none was evolved at the place on 
the paper where it before appeared. So that here 
again the direction of the current proved to be Che 
same as that given by the former tests. 

By this test I compared the middle part of the 
fish with other portions be fore and behind it, and 
found that the eondii-'tor A, which being applied 
to the middle w'as negative to the conductor J1 ap- 
plied to the anterior parts, was, on the contrary, 
nositive to it when B was a])plicd to places near 
tne tail. So that within certain limits the condition 
of the fish externally at the time of the shock appears • 
to be such, that any given partis negative to other 
paits anterior to it, and positive to sueli as are behind 
it. 

Spark . — 'file cleetrie spark w’as obtained thus. 

A good inagncto-eleeliie coil, with a core of soft 
iron wire, had one extremity made last to the end 
of one of the saddle collectors, and the other 
fixed to a new steel tile: another file was made 
fast to the end of the other eolleetor. One person 
then rubbed the ji iint of one of these files over 
ihe face of the other, whilst another ])crson put the col- 
lectors over the fish, and endeavoured to excite it to 
action. By the friction of the files contact was 
made and broken vc ry fi cquently; and the object 
wjus to catch the moment of the current through the 
wire and helix and by breaking contact during thi 
current to make the elcetrieity sensible as a spark. 

The spark was obtained four times, and nearly 
all who were present saw it. That it was not du! 
to the mere attrition of the two files was shown 
by its not occurring when the files were rubbcl 
together, indtspendentiy of the animal. Since then 
I have substituted for the lower file a revolving steel 
plate, cut filc-fa&hioii on its face, and for the upper 
file wires of iron, with all of which the spark was 
obtained. 

Such were the general electric phenomena 
obtained from this Gymnotus whilst living and active 
in its native element. On several occasions many 
of them were obtained together ; thus a magnet was 
made, the galvanometer deflected, and perhaps a wire 
heated, by one single discharge of the electric force 
of the anin^'il. 

I think a few farther but brief details of expe- 
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riments, relating to the quantity and disposition of 
the electricity in and about this wonderful animal, 
will not be out of place in this short account of its 
powers. 

When the^ shock is strong, it is like that of a large 
Leyden battery charged to a low degree, or that of a 
good voltaic battery of perhaps one hundred or more 
pairs of ])lutes, of which the circuit is completed for 
a moment only. 1 endeavoured to form some idea 
of the quantity of electricity by connecting a large 
Leyden battery with two brass balls, above three 
inches in diameter, placed seven iuehes apart in a 
tub of water, so that they might represent the jiarts 
of the Gymnotus to which the collectors had been 
applied ; but to lower the intensity of the discharge, 
eight inches in length of six -fold thi^k wetted string 
were interposed elsewhere in the circuit, this being 
found ncccsary to prevent the easy occurrence of the 
spark at the ends of the collectors, when they were 
ap 2 )lied in the Wrdrr near to the balls, as they had been 
. before to the b>li. lieing thus arranged, when the 
battery was strongly charged and discharged, and 
the hands put into the water near the balls, a shock 
was felt, much resembling that from the tish; and 
though the experiments have no pretension to accu- 
racy, yet as the tension could bciin some degree 
imitatcil by reference U) the more or less ready pro- 
duction of a spark, and after that the shock be used 
to indicate whether the quantity was about the same, 
I think w'e may coni hide that a single medium dis- 
charge of the lish is nt least equal to the electricity 
of a Leyden battery of fifteen jars, containing 3,500 
square inches of glass coated on both sides, charged 
to its highest degree. This conclusion respecting 
the great quantity of electricity in a single Gymnotus 
shock, is in perfect accordance with tlie degree of de- 
flection which it can produce in a galvanometer 
needle, and also with the amount of chemical de- 
composition produced iu tlie electrolyzing exper- 
ments. 

Great as is the force in a single discharge, the 
Gymnotus, as Humboldt describes, and as 1 have 
frequently experienced, gives a double and even a 
triple shock; and this captibility of immediately 
repeating the effect with scarcely a sensible interval 
of time, IS very important in the considerations ivhich 
must arise hereafter respecting tlic oiigin and excite- 
ment of the power in tiie animal. 

As, at the moment when the fish wills the shock, 
the anterior parts arc positive and the posterior parts 
negative, it may be concluded that there is a current 
from the former to the latter through every part of 
the water which surrounds the animal, to a consi- 
derable distance from its body. The «hock which is 
felt, therefore, when the hands are in the most 
favorable position is the effect of a very small portion 
only of the electricity which the animal discharges 
at the moment, by far the largest portion passing 
through the surrounding water. This enormous 
external current must be accompanied by some effect 
within the fish equivalent to a current, the direction 
of which is from the tall towards the head, and equal 
to the sura of all these external forces. 

It is evident from all the experiments as well os 
from simple considerations, that all the water and all 
the conducting matter around the fish, through which 
a discharge circuit can in any way be completed, is 
filled at the moment with circulating electric power; 
and this state might be easily represented generally 
in a diagram by drawing the lines of inductive action 
upon it; in the case of a Gymnotu8,surrounded equally 
in all directions hv water, these would resefhble gene- 


rally, in disposition, the magnetic curves of a magnet, 
having the same straight or curved shape as the 
animal, i. e, provided he, in such cases employed, as 
may lie expected, his four electric organs at once. — 
Philosophical 'Prans. 1839. • 

MISCELLANIES. 

Effects of Mushrooms on the Air. — According to 
Dr. Mariet mushrooms produce very different effects 
upon atmospheric air, from those occasioned by green 
plants under the same circnmsfuiices : the air is 
promptly vitiated, both by absorbing oxygen to form 
carbonic acid at the expense of the vegetable carbon, 
or 1)y the evolution of carbonic acid immediately 
formed ; the eficcts appear to be the san^both day 
and night. ^ 

If fresh mushrooms be kept in an atmosphere of 
pure oxygen gas, a large proportion of it disappears 
in a few hours. One portion combines with the 
carbon of the vcgetible to form carbonic acid, and 
another is fixed in the plant, and is replaced by azotic 
gas disengaged from the mushrooms. 

When fl esh mushrooms are placed for some hours 
in an atmosphere of azotic gas, they produce but 
little effect upon it. A small quantity of carbonic 
acid is disengaged, and in some cases a little azote is 
absorbed. — Journal de Pharm. Mars^ 1839. 

A Riber Scythe. — A method has been resorted to 
for the purpose of cutting the weeds on the upper 
Witham of sewers which has proved of great utility, 
and is deserving of bia'ng extensively adopted. It is 
this; several scythe blades are ri vetted together in one 
length, so as to reai'h across the river, and also to 
curve down towards the bed of it. The elasticity of 
the scythes, and their united length, naturally cause 
the curvature to take the proper adaptation, and fit the 
bed ; but there are also some weights added, to 
assist in keeping the implement at a proper depth : 
besides which it is requisite to let the edge be always 
horizontal ; a broad piece of iron is therefore rivetted 
at each extremity, at right angles, and t(3 these 
ends ropes are attached. Three men on each side of 
the river draw the apparatus upwards, thus meeting 
the wee^s as they arc bent downwards by the cur- 
rent ; by proceeding thus the weeds are cut close to 
the roots. Four miles a day can be cut and cleared, 
but it is necessary to have four men on each side 
the river to haul and relieve each other, and eight 
men to follow with rakes. — Stamford Mercury. 

J,enythenwg of a Steamer. — A curious operation 
lately took place in Chatham dockyard, that of 
Icnthening the Gleaner steam -vessel, which had been 
taken into dock for that purpose. She was sawn in 
two a little more than onc-tliird of her length from 
her stern, and ways were laid from the fore-part of 
her to tread on, the purclia&c falls were rove, and 
brAight to two capstans, and the order being given 
by the master shipwright, the men hove away, and 
in five minutes the fore section was separated from 
the after part, a distance of 18 feet. The space 
between will now be filled up by new timber. 
There is no record of any* ship or vessel having 
been lengthened in this dockyard before the 
Gleaner. 

Typeface. — Under this title a M. Pellet, of Bor- 
deaux, lias, it is said, formed, a material with 
which he can take perfect casts of the human face, 
without inducing that rigidity and contortion which 
are caused by the application of plaster. 

To give varigated Colors to Flame and Fireworks, 
— ^It is much to be wished, that, for the sake of 
variety different colors could be given to fireworks 
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at pleasure; but though we arc acquainted with 
several materials which communicate to dame various 
colors, it has hitherto been possible to introduce 
only a very few colors into that of gunpowder. 

To make' white fire, the gunpowder must be 
mixed with iron, or rather steel filings. 

To make red fire, iron-sand must be employed 
in the same manner. 

As copper filings, when thrown into a flame, ren- 
der it green, it might be concluded, that if mixed 
with gunpowder, it would produce a green flame ; 
but this experiment does not succeed. It is sup- 
posed that the flame is too ardent, and consumes 
the inflammable part of the copper too soon, ^ut 
it is probable that a suflicient number of trials have 
not yet bemi made ; for is it not possible to lessen 
the force of gunpowder in a considerable degree, by 
increasing the dose of the charcoal ? 

Camphor mixed with the composition, makes the 
flame to appear of a pale white^color. 

Raspings of ivory give a clear flame of a silver 
color, inclining a little to that of lead ; or rather a 
white dazzling flame. 

Greek pitch produces a reddish flame, of a 
bronze color.— -Black pitch, a dusky flame ; like a 
thick smoke which obscures the atmosphere. — Sul- 
phur, mixed in a moderate quantity, makes the flame 
appear blue. — Sal-ammoniac and verdigris^ give a 
greenish flame. — Raspings of yellow amber com- 
municates to the flame a lemon color. — Crude anti- 
mony gives a russet color. 

Copying Oil Paintings. — ^The German papers 
state that M. Leipmann, of Berlin, has invented a 
machine for obtaining copies of oil-colored paintings. 
It is further said, that the inventor produced with 
bis machine, in one of the rooms of the Royal 
Museum, at Berlin, 110 copies of Rembrandt’s 
portrait, painted by himself. M. Leipmann offers 
these copies for sale at a louis d’or each. 

To take Impressions from Leaves. — Take green 
leaves of trees or flowers, and lay them between the 
leaves of a book till they are dry. Then mix up 
some lamp-black with drying oil, and make a small 
dabber of some cotton wrapped up in a piece of soft 
leather. Put your color upon a tile, and take some 
on your dabber. Laying the dried leaf flat upon a 
table, dab it very gently with the oil color, till the 
veins of the leaf are covered; but you must be 
careful not to dab it so hard as to force the color 
between the veins. Moisten a piece of paper, or 
rather have a piece laying between several sheets of 
moistened paper for several hours, and lay this over 
the leaf which has been blackened. Press it gently 
down, and then subject it to the action of a press, 
or lay a heavy weight upon it, and press it down 
very hard. By this means you obtain a very beau- 
tiful impression of the leaf and all its veins ; e^en 
the minutest will be represented in a more perfect 
manner than they could be drawn with the greatest 
care. These impressions may also be colored in the 
same manner as prints.* 

New Balloon. — M. Garnerin is reported to have 
made some progress in the direction of balloons 
through the air, by supplying them with sails some- 
what in the form of those of windmills. 

Bam-Guages . — It was acknowledged at the 
Birmingham meeting that small reliance could be 
plaeed on rain-guages in elevated situations, where 
they were exposed to winds and storms. Unless 
something of a superior construction be devised, we 


must be content with the average accuracy of the 
present instruments, though precision is so impor- 
tant to all meteorological observations. 

New Fossil Species, — M. Eudes Desiongchamps 
has lately published a memoir on a fessil Saurian, 
discovered near Caen in 1835, which he proposes to 
name Pcskilopleuron Bucklandi (q. d. varied-ribbed.) 
This animal, which must have been at least from 25 
to 30 feet long, must have been intermediate to the 
crocodiles and lizards. It approximates nearly to 
the Megalosaurus ; nevertheless marked differences 
in the form of the vertebras and of the femurs, the 
only bones of the megalosaurus yet known to us and 
described, have induced M. Desiongchamps to form 
another genus of this new animal, characterized by 
the number and diversity of its ribs. These ribs 
are, in fact, of different sorts : there are seven, sym- 
metrical, curved like a chevron in the middle, and 
tapering off at their two extremities, at which their 
upper surface is channelled out. They were evi- 
dently placed on the medial line, in the thickness of 
the coatings of the abdomen, and resemble theosseus 
spines nirhich are found in the abdominal muscles of 
certain lizards, as chameleons, the anolis, &c. 
The Poekilopleuron had seven other pairs of ribs, 
or fourteen osseous parts, resembling to a cer- 
tain degree the former, and which also must have 
been situated among muscles behind tlie former, 
but with this difference, that instead of being united 
on the medium line into one, they were united by 
means of ligaments. All the abdominal ribs were 
provided at their extremities with a bony process 
on the inner face, and attached, for about half their 
length, ill the channel before-mentioned. The 
seven last pairs of ribs, with their processes, resem- 
bled nearly the smaller ribs of the crocodiles. 

It would appear from this singular formation, 
that the inferior portion of the abdomen must have^ 
been very extended, and that it must have been 
fortified with forty-nine bony pieces. 

The other portions, collected and collated by 
M. Desiongchamps, are caudal vertebroe, to the 
number of twenty-one, a great number of ribs, a pel- 
vis, a femoral bone, a portion of the fibula, fbut 
bones of the tarsi, many phalanges, a left humerus, 
radius and cubicular bone. The vertebroe have the 
body slightly concave, both before and behind, and 
present characters which assimilate them with those 
of crocodiles and of lizards, without belonging to 
either of these types. 

Conservation of Living Plants during Long Voy- 
ages. — “ Having constructed a case so that the air 
could not enter, by carefully fixing several bands of 
linen on all the joints with a glue not liable to alt» 
ration, I prepared,” says M. d’Eaubonne, ” with 
potters’ clay, cow dung, and water a somewhol 
liquid mortar, in which I immersed the roots, 
having previously coated the stem ; this being done, 

1 covered them with moss and placed them in the 
case, filling the intervals carefolly with straw, so 
that no friction might take place from the pitching 
or rolling of the vessel. I closed the case ; and, 
after having used the same precautions for the ex- 
terior joints as for the inner ones, 1 had it placed 
in the hold of the vessel which was to carry it to the 
isle of Mauritius. The vessel arrived safe, the case 
was disembarked and opened before the customs, 
and instead of dry and sapless wood as was ex- 
pected to be found, trees covered with leaves and 
flowers, much to our surprise, were to be seen.** 
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MAGNETO-ELECTRICAL- MACHINE. 
The discovery of Professor Faraday, that a current 
of magnetism would produce electrical effects, and 
the wonderful and before unknown powers of this 
science displayed by his experiments, supported as 
they were by Mr. Forbes, at Edinburgh, who first 
witnessed the magnetic spark, has shown the inti- 
mate connection of the sciences of magnetism and 
electricity more than any other course of investiga- 
tion ; and rendered all who have the least pretence 
to class themselves among the scientific anxious to 
witness the spark, shook, decomposition of water, 
deflagration of metals, and rotatory motions m-o- 
duced by the magnet only, independent of that 
chemical (fiction always attending galvanism. The 
machines capable of accomplishing this are called 
Moffneto^Eieciricali and vary but very slightly in 
their form, in some the magnets being placed 
horizontally, in others vertically. The following, 
by Mr. Clarke, of the Lowthet Arcade, will show 
their usual and most useful structure. 

Fig. 1, represents the battery of bent bar 
magnets, placed vertically, and resting against four 
adjusting screws, which pass through the mahogany 
backboard 13 ; C is a bar nf ctout brass, having an 
opening in the middle, through which pusses a bolt, 
with a screw wheel, the purpose of which is to draw 
the magnetic butteigf to the board B.. By these 
means the battery can readily be disengaged from 
the machine, without taking asunder the entire 
apparatus, and the battery is thus also freed from 
that vibration which must necessarily be ‘occasioned 
by the attachment of the rotating apparatus to the 
battery itself. D is t!je intensity armature, or 
inductor, which screws into a brass mandril, seated 
between the poles of the battery A ; motion being 
communicated to it by the multiplying wheel E. 
I'hia armature has two coils of fine ' insulated 
cop])er wire, one thousand five hundred yards long, 
coiled on its cylinders, the commencement of each 
coil being soldered to the armature U, from which 
projects a brass stem,- (also soldered into D,) which 
carries the break pieces H : the break piece is 
made fast in what position soever is required by a 
small binding screw. K, a hollow brass cylinder, 
to which the terminations of the coils, F G, arc 
soldered, being insulated by a piece of hard wood, 
attached to the brass stem. O is an iron wire 
spring, pressing against the hollow cylinder, K, at 
one end, and held in metallic contact by a nurled 
head screw, in the brass strap N, which is fixed to 
the side of the wooden block L. P, a square brass 
pillar, fitting into a square opening in tho other 
brass strap N, and secured at any convenient 
height required. Q, a metal spring, that rubs 
gently on the break piece H, and held in perfect 
metallic contact by the nurled head screw in^P. 
T, a piece of copper wire for connecting the two 
brass straps M N ; then D H G P N, are in con* 
ncction with the commencements of each coil, and 
K O M, with the terminations. The advantages of 
this arrangement are that mercury is not required, 
as in Saxton's machifft, by which much loss and 
inconvenience is occasioned by its being scattered 
about by the disc and blades. By Clarke’s arrange- 
ment, the metal spring Q presses gently on the 
break H , consequently, the effects here are un- 
broken, no matter how long the machine may be 
required to be kept in action ; this is not the only 
advantage it possesses, for, in the mercury, the 
■urfoce is very rapidly oxidated ; the oxide adheres 


to both disc and point, and preventing so perfect a 
metallic contact as that obtained by the spring and 
break. 

To adjust the intensity conductor, the faces of 
the iron cylinders, that carry the coils F G, must 
be placed parallel to, and nearly in bontact with < 
the battery A ; this can easily be done, and the 
battery adjusf;pd with the greatest nicety, by means 
of the screws at the back of the machine ; the 
break must then be so adjusted that the spring G 
wiU separate from it, just at the same time that the 
iron cylinders of the inductor Rave left the poles of 
the magnetic battery ; and, lastly, the iron wire 
spring O, must press* gently against the hollow 
brass cylinder H. 

In order to give the shock, the two brass con- 
ductors R S ihust be grasped in the binds, and one 
of their connecting wires put into the holes of 
either of the brass slips M or N, and the other 
wire into the hole at the end of the brass stem that 
carries the break II. M N must then bc~ connected 
by T, and on turning the wheel a violent shock will 
be felt by .the person holding RS. When the 
wheel is rupidly turned, the quick succession of 
shocks is absolutely intolerable, and produces so 
violent an effect on the muscles of the arm, that 
they contract, and cause the hands to clench the 
conductors involuntarily, apd the person is left at 
the mercy m the operator, it being quite impossible 
to let go : the better way of taking the shpek is, 
therefore, to plunge R S into two separate basins of 
salt and water, and immerse a hand in each. If the 
two connecting wires of R S arc put in M N, the 
shock is not po powerful. The shock may be 
modified in different ways, by turning the wheel E 
very slowly, or increasing the distance between the 
battery A and the armature D ; or, by making the 
bri'ak H separate from the spring Q when the 
armature D is horizontal. 

Fig. 2 represents the parts of the armature of 
their actual size, the letters are the same as in 
Fig. .1, 


PLANTS USED AS TEA. 

The plants used as tea are as widely separated from 
each other as the countries themselves are remote. 
In Mexico and Guutimala the leaves of the Psoralea 
fflandulosa are generally used as tea ; and in New 
Grenada the Alatonia ihectformia of Mutis, the 
^mplocos Ahtonia nf Humboldt and Bonpland, 
affords a tea not inferior to. that of China. Farther 
to the north, on the same continent, a very whole- 
some tea is made from the leaves of the Gauliheria 
procumbem and Letium latifolium* This last is 
vulgarly called Labrador tea, and its use was first 
made known by the late Sir Joseph Banks. The 
most famous of all American teas, however, is the 
tea of Paraguay, of which large quantities are an- 
nually imported into Peru, Chili, and the States of 
Buenos Ayres, and the use of it is so universal in 
South America, that the inhabitants have always 
some of this tea ready prepared, whether engaged 
in occupations at home or in the fields, and no 
person departs on a journey without being provided 
with a quantity of the herb. It is made by merely 
pouring warm water on the leaves, and is sipped, 
through a silver or glass tube, from a small vessel, 
called a mate pot, which is carried in the hand, or, 
should the person be on horseback, or engaged .in 
any occupation requiring the use of his hands, it is 
suspended from the neck by means of a small chain* 
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It IB frequently mixed with a little lemon-juice, and 
ia used either with or without sugar. The Para- 
guay tea is the more remarkable, from its being the 
produce of a species of holly, a genus hitherto con- 
sidered as deleterious. It is described and figured 
* under the name of Ilex Paraguensist A an Appendix 
to the second volume of Mr. Lambert’s work on 
the genus Pinus, and is noticed by M. Auguste St 
Hilaire in the ** Memoires de Museum,” under 
the name of Ilex Mate^ and by Drs. Spix and 
Martius, in their Brazilian Travels, under that of 
Ilex Gongonha. It has an extensive geograpliical 
range, being found in the extensive woody regions 
of Paraguay, watered by the Parana, the Ypane, 
and Jejni, in the province of the Minas Gerae^, 
and other districts of Brazil ; nnct it appears to 
have been found in Guiana by M. Martin, as there 
are numerous specimens in his herbarium. We 
must believe these specimens to have been collected 
^n the mountainous district, otherwise it would be 
impossible to reconcile the idea of the same plant 
being found in so different a latitude. The tree is 
about the size of the orange-tree, to which it bears 
considerable resemblance in its habit and* leaves. 
The flowers are white, disposed in small cymes in 
the axils of the leaves. They are t^trandrous, and 
are succeeded by scarlet berries, like those of the 
common holly. Tlie leaves, whether fr^lh or dried, 
are destitute of smell ; but, on a little warm water 
being poured upon them, they exhale an agreeable 
odour. In New Holland the leaves of Corncea alba 
make very good tea. The inhabitants of those 
barren and remote islands denominated the Kurile 
Isles, in the Sea of Kamtschatka, prepare a tea 
from an undescribed species of PediculariSf named 
by Professor Pallas in his herbarium, Pcdicularis 
lanata. It is unnecessary to take notice of all the 
aromatic herbs of the order Labiatie used as tea in 
different countries : the abject is to show that teas 
are afforded by plants very remotely separated from 
each other in point of affinity. But while on the 
subject of teas, it may be interesting to observe, 
that the common black Chinese teas consist chiefly 
of the old leaves of the viridis, mixed with 
those of the Camellia Sasanqua or ole\feray and 
sometimes fragments of the leaves of the Olea 
fragrans ; and that the finest teas, whether green 
or black, appear to be produce^ by the Thea 
BoheOt the quality and color depending solely 
on the age of the leaves, and the mode of pre- 
paring them. We have never been able to detect, 
in those teas said to be adulterated, either willow 
or sloe leaves, or any thing else of British growth. 
It is probable that the leaves of the species of 
Camellia before mentioned may have been token 
for sloe leaves. 


ETCHING IVORY. 

For etching ivory, a ground made by the following 
receipt ia to be applied to the polished surface : — 
Take of pure white wax, and transparent tears of 
mastic, each an ounce ; asphalte, half an ounce. 
The mastic and asphalte having been separately 
reduced to fine powder, and the wax being melted 
in an earthenware vessel over the fire, the mastic 
is to be first slowly strewed in and dissolved by 
stirring ; Und then the asphalte in like manner. 
This compound is to be poured out into lukewarm 
water, well kneaded, as it cools, by the hand, into 
rolls or balls about one inch in diameter. These 
should be kept wrapped round with toflety. If 


white rosin be sviktituted for the mastic, a cheaper 
composition will be obtained, which answers nearly 
as well ; 2 oz. asphalte, 1 oz. rosin, oz. white 
wax; being good proportions. Callot’s etching 
ground for copper plates, is made by dissolving 
with heat 4 oz. of mastic in 4 oz. of very fine 
linseed oil ; filtering the varnish through a rag, and 
bottling it for use. 

Either of the two first grounds being applied to 
the ivory, the figured design is to be traced through 
it in the usual way, a ledge of wax is to be applied, 
jmd the surface is tp be then covered with strong 
sulphuric acid. The effect comes better out with 
th^aid of a little heat ; and by replacing the acid, 
as it becomes dilute by absorption of moi^ure, with 
concentrated oil of vitriol. Simple w^x may be 
employed instead of the copper-platc engraver’s 
ground ; atid strong muriatic acid instead of suU 
phuric. If an acid solution of silver or gold be 
used for etching, th% design will become purple or 
black, on exposure to sunshine. The wax may be 
washed away with oil of turpentine. Acid nitrate 
of silver affords the easiest means of tracing per- 
manent black lines upon ivory. 

ORNAMENTS FOR MOULDINGS. &c. 

• BY J. BSdUILANT. 

The ornaments are flowers, foliage, and fruit, ar- 
ranged in wreaths or groups, and copied from nature 
with sufiicient accuracy to be at once recognizable. 
They are entirely relieved from the plain surface on 
which they are placed, resembling in their general 
appearance* the highly raised carvings in wood by 
Gibbous, and other artists of the last century. 

Metal moulds of separate leaves, and of the vari- 
ous petals and other pieces of which flowers are 
composed, are to be prepared. A piece of leather,, 
of the required thickness, is to be cut to the pro- 
per fbrm and size of the intended leaf, and is then 
to be soaked for a day or two in a solution of rosin 
in common oil of turpentine. WMen the leather is 
fully impregnated with the liquor, it is to be taken 
out and wiped, and then cold-pressed in the mould 
with sufiicient force to give it the intended figure ; 
it hardens as it dries by the evaporation of the 
essential oil, and, when once dry, retains its form 
without warping afterwards on exposure to damp 
or draught. The separate pieces are then put 
together by tits and glue, and finally are covered 
with a coat of paint, varnish, or gilding. For re- 
presenting fruit, employ sawdust, ground in a mill 
to fine powder, and mixed up to the consistence of 
putty, with glue and a little rosin and turpentine. 
This composition may be moulded either by hand, 
or)by pressure into moulds : when dry, it has the 
appearance, and more than the hardness, of wood. 
For flowers with thin petals, such as roses and car- 
nations, he often uses rolled zinc, shaped to the 
proper figure by compressing the parts separately 
in a mould, and then cementing them together. 
Leather prepared as above described, has the fol- 
lowing advantages over wodd or papier-uach^ 
with a degree of hardness at least equal to either of 
these substances, it is so tough as not to be liable 
to chip by a blow, and may therefore be made to 
stand out from the surface to which it is applied in 
the highest relief, without the risk of damage ; and 
the cost, all tilings being considered, is very mods- 
rate. — Trans. Society ^ Arts, 



S60 


MAGAZINE OF SCIENCE. 


. . . bebacic j 
* ^Oxygen. 


CHEMICAL NOMENCIIATUllE. 
(lUnmed from page 232.^ 

OLD NAIIKS. *»»W MAMll. 

Acetous Salts Acetites. 

Acid of Vitriol, Fuming. . Sulphurous Acid. 

Acid of Alum 'j 

vSc hniphunc Add. 

Acid of Sulphur J 

Acid of Nitre, Fuming . . Nitrous Acid. 

AoWoJNito.. I Nitric Add 

Acid of Saltpetre ..... 

Acid of Sea Salt ' 

Acid, Muriatic ^ Hydro-chloric Acid. 

Acid, Ma»/ie J 

Acid, Oxymuriatic .... Chlorine. 

Acid, Pyrolignous Acetic Acid. 

Acid of Chalk 1 

Acid, Mephitic J 

Acid of Flour Spar .... Fluoric Acid. 

Acid of Borax Boracic Acid. 

Acid of Apples MoUic Acid. 

Acid of Su^ ]. Oxalic Add. ^ 

Acid, Saccharine , . . . J v 

Acid of Lemons Citric Acid. 

Acid of Phosphorus .... Phosphoric Acid. ' 

Acid of Fat Sebacic Acid. 

Air, Dephlogisticated T 

Air, Pure J 

Air, Impure or Vitiated 1 

Air, Burnt ^ Azote, or Nitrdgen. 

Air, Phlogisticated . . j 

Air, Inflammable Hydrogen. ^ 

Air, Marine Add ... I Hydro-chloric Add Gaa. 
Air, Muriatic Acid . . J ^ 

Air, Oxymuriatic (Gas) . . Chlorine. . • 

Mr, Fretrirof sjlphnr } Sulphuretted Hydrogen. 

IcarbonicAddGa. 

Air, Alkaline '. . . . . Ammoniacal Gas. 

Alkali, Concrete Volatile .Carbonate of Ammonia. 
Alkali, Eflervescent .... Carbonated Alkali.s. 



Aquafortis Nitric Acidmf Commerce. 

. „ . I Nitric and Hydro-chloric 

Aqua Regia j- ’ 

Aqua Regime Nitro-sulphuric Acid. 

.*.* JCar^ateof Potaasa (i^- 

Aurum Musivum Sulphuret of Tin. 

Baldwin’s Phosphorus . . Nitrate of Lime. 

Bezoar Mineral Oxyde of Antimony. 

Black Lead Percarburet of Iron. 

Blende Sulphuret of Zinc. 

Blue, Prussian Hydro-cyanate of Iron. 

Bar^ (Kelni 1 Carbonate of Soda (im- 

„ J . pure). 

Borax* Sub -borate of Soda. 

Bottera of the Metda I Chloride., a. of Anti- 
J mony, «c. 

Calces, Metallic Metallic Oxydes. 

* Called also Tincal, under which name It is sometimes 
Imported. 


OLD NAMES. MXW MAMM. 

Calomel Proto-muriate of Mercu 

Calx .*. Lime. 

ri y HA- 1 \ Nitrate of Potass, and 

Cameleon Mineral .. | Manganese. 

Canton’s Pho|phoru8. . . Phosphate of Lime. 

^ , 1 Nitrate of Silver, run into 

Caustic, Lunar | 

Ceruse Carbonate of Lead. 

Chalk .-Carbonate of Lime. 

Charcoal, Pure Carbon. 

Cinnabar Per8ul))huret of Mercury. 

Colcothar of Vitriol .... Brown-red Oxyde of Iron. 

Copper, Acptated Acetite of Copper. 

Copperas, Green Sulphate of Iron. 

Copperas, Blue Sulphate of Copper. 

Copperas, Whi^e Sulphate of Zinc. 

Corrosive Sublimate .... Perchlorate of Mercury. 

Cream of Tartar Supertartrate of Potass. 

Crocus Peroxyde of Iron. ^ 

Cubic Nitre Nitrate of Soda. 

Digestive Salt Hydro-chlorate of Potass. 

Derbyshire Spar Fluate of Lime. 

Earth, Calcareous Lime. 

Earth of Alum S 

Earth, Magnesian Magnesia. 

w i.* m 1 Aiitiinoiiiated Tartritc of 

EmeticTa^r | 

Ethiops, Martial Black Oxyde of Iron. 

Ethiops, Mineml .... I <>{ Mor 
J eury . 

Flint Silica. 

Flowers, Metallic Sublimed Metallic Oxydes 

Flowers of Benjamin. . . . Gum Benzoin. 

Flowers of Sulphur .... Sublimed Snljihur. 

Fluors hliiates, as of Lime, &c. 

Gasses, various ........ Sec Airs. 

^ , J . • 1 Acetate of. Lead in solu- 

Goulard Water > 

Grey Salts Impure Potass. 

Gypsum Sulphate of Lime. 

Hepars, or Sulphurs | S»h^hurets, as of Potassa, _ 

James’s Powder . . . . ’ 


Ethiops, Mineral 


Hepars, or Sulphurs 


w.iwd., 

KomMIurd „ . . j “''‘"->'1*““ 

J mony. 

Keyler’s Pill . . ; Acetate of Mercury. 

Lapis Infemalis Sticks of Caustic Potassa. 

Lead, Sugar of Peracetate of Lead. 

Lime Oxyde of Calcium. 

Liquor of Libavius .... Chloride of Tin. 

Liquor of Flint Silica and Potass, Fused. 

t . 1 Vitrified Protoxyde of 

I Lead. 

Liverof Sulphur, Alkaline.Sulphuret of Potassa. 
Loadstone } ^ Iro^ Protoxyde of 

Lunar Cornea (Horn Sil.) Muriate of Silver. 

Lunar Caustic Nitrate of Silver, Fused. 

Magistry of Bismuth. . . . Proto-nitrate of Bismuth. 

Mll^l^ASLi:::; }Carbon.teofM.gneri.. 

Mother Waters 

Muriates Chlorides. 

Nitre (or Saltpetre) .... Nitrate of Potasp. 

\ An impure Cai&nate of 

/ Soda. 

Oil of Tartar Deliquescent Potassa. 

Orpiment^ •• •• Persulphuret of Arsenic. 
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OLD WAMU. NKW NAMEi. 

OxymiiriateB • Chlorates. 

Pearl Ash Bicarbonate of Potass. 

An imaginary inilamma- 
' ble principle, to the com- 
bination of which metal- 
lization and eombtuttion 

Phlogiston I ‘Were ascribed. In Stahrs 

opinion, charcoal was 
phlogiston nearly pure ; 
according to Scheele hy- 
dfpgen was this principle. 

Plaster of Paris Sulphate of Lime. 

Plumbago (Black Lead) Percarburbet of Iron. 
Plumbum Corneum .... Chloride of Lead. 

Potash, or Potass Oxyde of Potassium. 

Powder of Algaroth .... Deutoxydcf of Antimony. 


NEW KAMRB. 


Precipitate, Red 
Precipitate, per se, 

PiussianBluc 1 Ferroscsquicyanuret 


!> Peroxyde of Mercury. 


Spirit of Miiiderotfs .... Acetate of Ammonia. 

Spirit of Salt Hydro- chloric Acid. 

Spirit of Sal-ammoniac . . Ammonia. 

Spirit of Vitriol Sul|)huric Acid. 

Spirit of Sulphur Sulphuric Ktlier. 

Spiritus Rector Aroma. 

~| Zinc, (impure from an 


Speltre 


admixture of Lead and 
Sulphur.) 

A compound of Nickel 
and Arsenic. 

Nitric Ether. 


of 


j Iron. 

Prussian Acid Hydrocyanic Acid. 

Putty Powder Peroxyde of Tin. 

Pyrites of Copper Sulphuret of Cop^r. 

Pyrites, Martial Sulphuret of Iron. 

Realgar Proto-sulphuret of Arsenic 

« , r A* i. 1 1 Metallic, Ar pure form of 

Rcgulas of Metals . . . . | j* 

Rcuiii of Coj'per Proto-chlori®lf Copper. 

Rujjt of Copper (xreen Oxyde of Copper. 

Rust of Iron V’V**® Curbouate of 

J Iron. 

Saflron of Mars Ovyde of Iron. 

Saline Draught Citrate of Potass- 

.Sal-Aminoiiiae Muriate of Ammonia. 

Sal-iMiralm-’ Sulphate of Soda. 

Sal-Pruiiell.i I’used Nitrate of Pota.‘'Sa. 

Sal-Ptilyelircht Sulphate of Pot,i'->a. 

Sal-Kiiixum Acid Sulphate of Totassa. 

Salt, Common Tabic.*. .. Muriate of Sod i.* 

Salt of Chalk Acetate of Lime. 

Salt of Tartar; Subcarbonate of Potassa. 

Salt, Sedativf Boracie Acid. 

Salt, Pi out’s Perlated . . Phosphate of Soda. 

Salt of Wormwood .... Carbonate of Potassa. 

Salt, Vegetable Turtritc of Potassa. 

Salt of Lemons (Essen- 1 

tial) V Quadroxalate of Potassa. 

Salt of Sorrel J 

Salt, Febrifuge, of Muriate of Potassa. 

Salts, Glauber Sulphate of Soda. 

Salts, Epsom Sulphate of Magnesia. 

Salts, Hochelto }'^'S 

Scheele*8 Green Arsenite of Copper. 

Saltpetre * Nitrate of Potassa. 

Selenite (Gypsum) Sulphate of Lime. 

SUioated Potass }^“jot^ 

Smelling Salts Carbonate of Ammonia. 

Spar, Cdcanwua .... Carbonate of 

Spar, Fluor Fluate of Lime. 

Spar, Ponderous Sulphate of Baryta. 

Spirit, Ardent I Alcohol. 

Spirit me 3 

Spirit OTNitre Nitric Acid. 

Spirit of Nitre, Fuming. . Nitrous Acid. 

* Called Muriate of Soda when in solution, &c., and 
i'klmde of Sodinm when perfectly dry. 


Sweet Spirit of Nitre. . 

and Dulcified ditto.. ^ 

Sublimate, Corrosive.-. . . Perchlorate of Mercury. 

Sugar of Lead Pcracctate of Lejid. 

\ Acidulous TarLlrite of Po- 

* * J tossa. 

Tartar, Emetic Antimoniated ditto. 

Tartar, Vitriolated Sulphate of Potassa. 

Tartar, Cream of ...... Super-tartrate of ditto. 

Tartars Tartrites. 

Turbith, Mineral Subsulphate of Mercury. 

Verdigris or Rust of! 

to ^ Green Oxyde of Copper. 


Coi>))cr, exposed 

air 

Verdigris, Prepared 

Verdigri.s, Distilled 

Vinegar, Distilled . 
Vinegar, Radical , 
Vinegar of Wood . 
Vinegar, White . . 


. . . Acetite of Copper. 

1 Crystallized Acetite 
‘ J Copper. 

* 1 Acetous Acid. 


I Acid. 


j- Pyroligiious . 

Vitriol, Blue or Roman. . Sulphate of Copper, 

vuriS mXi .■ ; .■ 

Vitriol, White Sulpha e of Zinc. 

Vitriols Siilphulcs. 

Water, Acidulated . . . ] W.iter impregnated with 
Water, Soda J C’arhonic Acid Gas. 

Water, Hepatic 

White Arsenic .Aiseuious Acid. 

Zaffre Oxyde of Cobalt. • • 

Zinc, * Flowers of, or 1 , • rw- 

Philosophical Wool . j ""yl® ^■"®- 

Ancient names of the seVen common metals 
Gold was called the Sun. 


Silver 
Mercury 
&pper 
Iron 
T'-i 
'^Lead 


Moon. 

Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 


The other metals were not known to the ancients. 

MANUFACTURE OF INDIAN INK. 

BY M. MERIMEB. 

The best of this manufacture has a shining blaek 
fracture ; its body is finely compact, and homogo- 
neous when nibbed with water ; there is not 
least appearance of particles, and when diluted In 
much water, there is not any precipitate formed 
when dry, ito surface is covered with a pellicle of a 
metallic appearance ; when dry on the paper, it will 
not yield to the action of water, yet it will give way 
at once to that action, when it has been used and 
dried on marble or ivory, which proves that the 
alumed paper forms a strong combination with the 
ink. 

Nothing is positively known of the method of 
preparing it, except what Duhalde has told t$ in 
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his “ History of China.’* The receipt which he has 
given, as taken from a Chinese book, is as follows 

The makers of this ink take some of the plants, 
hohiang and kansang, the cloves of tchu-yiatsao-ko, 
and the juice of ginger ; these are to be boiled in 
water, the decoction clarified, and then evaporated 
to a thick consistency : ten ounces of this electuary 
is then mixed with four ounces of size, made from 
asses' skin parchment ; this mixture is then incor- 
porated with ten ounces of smoke black, and then 
the whole is wrought into fine paste, which is put 
into moulds; these are covered up in the ashes, 
where they remain a longer or shorter time accord-' 
ing to the season. < 

P. Duhalde, being aware that all the plants men- 
tioned in this process, except the ginger, are un- 
known to our botanists, saw at once that his receipt 
would be useless, unless he could give some means 
of substituting, for the Chinese plants, those of our 
own country which are moat n^palogoiis to them. 
He, therefore, on this subject, made diligent in- 
quiries, the result of which he has published ; we 
learn from the author, that the pods called tchu- 
yiatsao-ko are produced by a busli or shrub, and 
resemble those of the carob bean, except that they 
are smaller and nearly round. The Chinese plants 
inclose cells filled with a pulpy substance, of a pun- 
gent and unpleasant flavour. 

Hohiang is, according to the Chinese dictionary, 
an aromatic medicinal plant, to which are attributed 
the same qualities as belong to the sou ho ; another 
plant from which is extracted a balm similar to 
liquid storax. 

Finally, the kansang is a plant used in the com- 
position of perfumes, and is pleasing to the taste. 

■ The processes used in t!ie arts are always difficult 
to describe*; yet, even though we should be in pos- 
session of the plants employed by the Chinese, it 
may be doubted whether we should quite succeed 
in imitating their ink on the first attempt. 

Their pods, which resemble the carob, appear to 
me to belong to the mimosa. The harshness of 
their scent is a sufficient indication that they con- 
tain much of the astringent principle : how« is it, 
then, that their decoction does not precipitate gela- 
tine ? Have not these vegetable juices need of a new 
clarifying process ? 

P. Duhalde speaks of the alkaline properties of 
the ink ; how then shall we reconcile that with the 
gallic acid contained in juices of the astringent 
plants ? There must, therefore, be sAie omission, 
for the alkaline principle could not exist, or at least 
no one has yet, by any known mean8,'^en able to 
saturate the acid contained in the vegetable decoc- 
tion ; and it may be added, that this Chinese ink 
may be dissolved in vinegar, without forming any 
precipitate. r 

However imperfect this description may be, it 
nevertheless points out the way to us, by informing 
ns that the Chinese de not nse any pure size in the 
manufacture of their ink, but that they add some 
vegetable juices, which give the ink greater bril- 
liancy, and fix it more firmly on paper. 

In fact, if fine lamp black be intimately combined 
with pure gelatine, it produces an ink of a fine 
black tint ; but in its fracture it will not be glossy, 
neither vnll it be indelible on paper, like the good 
Cleese ink, with the disadvantage of being affected 
b]j^o frost in winter. 

*ilere, then, we have obtained two important 
points t-rOBmelyi that it is indispensable, that the 
ink shall be fluid in winter as well as summer ; and 


also that it shall resist being washed off the paper. 
The first of these qualities can be easily obtained. 
For the purpose of making such an alteration in the 
gelatine as will insure its fluidity to equal that of 
gum, it only requires that the ebullition should be 
carried on to an elevated temperature ; but as the 
caloric would, in this action, form an ammoniacal 
soap, which attracts the moisture of the atmosphere, 
it would be preferable to employ a process, by which 
the starch or gelatine may be changed into a gummy 
and saccharine substance. This method consists in 
boiling this starchy maftter in water, acidulated by 
sulphuric acid, and afterwards saturating the acid 
with chalk. 

To render the ink insoluble on paper, it is requi- 
site to mix wiith the animal size some juices of 
astringent vegetables, so carefully combined as not 
to occasion any precipitate. 

The infusion of nut galls into a solution of gela- 
tine will cause an abundant precipitation, which 
will unite in a resinous, elastic, and brilliant ttaass. 
This compound, which is insoluble, in water, can be 
*dis<olved in ammonia, (hartshorn,) and in a greater 
quantity of gelatine. The ammoniacal solution of 
this precipitate is very brown, but trans 2 )arent ; 
and when dry it, will not dissolve in water. 

The resinous matter dissolved in gelatine is still 
soluble after it has been dried, but it 

dissolves niKn slower than pure gelatine. It is 
therefore to the action of the tannin principle on 
the animal gluten, that wc must ascribe the fixed- 
ness of Indian ink upon paper. 

The size prepared from parchment made of asses' 
skin is considered the best, though it is not evident 
at first sight on what account it should have the 
preference so decidedly ; and I must state, that 
having tried, by way of experiment, *to convert 
asses' skin into size, by passing it tlirough lime, 

I have onl)^ at last silceecded in dissolving it, by 
steeping it for several days in lime water. 

The Chifiese attribute to this animal gluten some 
peculiar medicinal qualities, and it giay be that 
this idea influences them in preparing it with par- 
ticular care. I have seen some of this size which 
was very transparent, but 1 have not been able to 
procure a portion, to compare it with that made 
from oflal of oxen, &c. 

The best size is that sort which, when steeped 
in water, only swells without dissolving ; this spe- 
cies is very rarely found for sale, but in place of it, 
the Flanders size is the next best. 

After having steeped this substance for several 
hours in water, about three times its weight, which 
has been acidulated by a tenth part of sulphuric 
acid, that part of the water is to be drawn oft 
which contains the portion of size which is too 
soluble, and this must be replaced by an equal 
quantity of water, slightly acidulated. The size is 
Uien to be boiled for an hour or two, and the 
ebullition brings it to such a condition, that it will 
not, when cold, return to a state of jelly. 

Tlie acid should then be saturated with powdered 
chalk, with which it is combined by a little at a 
time, until the resistance of paper shows that the 
saturation is sufficient. The mixture is then filtered 
through paper, and it passes quite transparent. 

About one (fuarter of this size is then to be taken 
away, and upon it should be thrown a s^j^ion or 
the concentrated essence of nut galls ; the gelatine 
then precipitates, and becomes the elastic resin-like 
substance already mentioned ; this matter is then 
to be washefl in warm water, and dissolved in'deti* 
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fied size ; it is again filtered, and it is allowed to Encyclopedia. From this information, I mixed a 

draw near to the proper state, for the purpose of little camphor in the ink which I made, and I soon 

incorporating it with the lamp black, that too ranch found the good of this addition. When the ink 

Si me may not be lost in waiting until the paste has in which it was mixed was in a state of paste 

acquired the proper consistence requisite for its strong enough to be moulded, 1 hqve pressed it 

being moAlded. ^ ^ with the lingers slightly touched with oil, and it 

The astringent principle contained in vegetable did not adhere in the slightest degree ; in this 
juices will not form a gelatine precipitate when the state it took perfectly the Impression of the seal, 
acid contained in it has been saturated. Nut galls, and this facility of moulding 1 attribute entirely to 
or •any other vegetable coqtainiug much of the the camphor. 

astringent principle, may then be boiled with mag- 

nesia or lime : and then mixed with the filtered 


decoction of the size, there will not be any preci- 
pitation ; and the size thus prepared will be so 
much less soluble when dry, in ‘proportion to the 
quantity it may contain of the astringent matter. 

It is only by cautiously proceeding that we can 
ascertain the most just proportion of the astringent 
matter which ought to be combined with the size. 

By whatever mode the excipient is prepared for 
being mixed with the black pigment, it must be 
equally well elarified by washing it in plenty of 
water until it leaves no sediment ; whenever this 
takes plaee, there is nothing more require 1 than to 
concentrate its substance to the proper degree of 
consistency by evaporation. 

It is also by jiroceeding cautiously that we can 
ascertain the relative proportions of and size, 
since that size may be more or less stWng ; but we 
shall succeed in this object without difficulty by 
making the two following trials : — 

With a pencil apply a light wash of ink upon a 
slab of porcelain, and with a pen put some writing 
on paper ; if the ink on the porcelain shines, this 
is a proof that it has siilTieienC size in it ; and if, 
after it is dry on the paper, it cannot be washed off 
by water, it is clear that there is not too much size 
in the composition. 

^ The Chinese used wooden imoulds toflorm their 
ink paste, but these moulds may be made very well 
of potter’s clay baked ; ami when they have not 
been half vitrified by the fire, they will adhere to 
the tongue. In this state they absorb a portion of 
the moisture in the jiaste, and this facilitates the 
discharge of the moulded ink in a short time after 
having been compressed in the mould ; the sticks 
of ink are afterwards covered up in the ashes to 
prevent their becoming split in the d' ying ; and 
the moulds may be dried in the sifh or on a stove ; 
and if the pores of the latter, after a long service, 
should cease to absorb the humidity, they should 
be boiled in a wash of caustic lye, and then dried 
as usual, or exposed to a red heat. 

The quality of the lamp black has a great influ- 
ence upon the quality ot the ink. The black of 
which the ** Imperial Ink’* is made, consists of 
extremely light lamp black, in the preparation of 
which great care is taken. For this purpose, a 
metal stove may be employed ; into this stove a 
lamp with many burners must be placed, and sur- 
mounted with a large plate of iron ; the opening 
of the stove should be so arranged as to allow the 
combustion of the lamp to produce as much smoke 
as possible ; and for this purpose various oils and 
fatty substances are tried to ascertain which will 
best suit this purpose. 

In China, the finest lamp black is prepared from 
the oil o£ ptr^e/in, which is the oil of sesame. 

M. Proust, in the analysis which he made of 
some Chinese ink of the finest quality, found two 
per cent, of camphor in it. This substance is sdso 
pointed outdo a receipt to be found* in the Chinese 


REVIEW. 

Philosophy in Sport made Seienee in Bamestm 
3 vols. Longman & Co. 

A NKW edWon of the above work has lately made 
its appearance, and although we understand that it 
has continued to sell well ever since its first appear- 
ance in 1827, yet not more rapidly nor even so 
much so as its rdiil and intrinsic merit deserves. 
The title is a happy one, and shows fully that the 
intention of the work is to win the student to a 
consideration of the facts of science, through the 
medium of his sports. In fact, a father, (Mr. Sey- 
mour), takes upon himself to explain to his chil- 
dren the scientific principles involved in their 
various games and toys, in which he is assisted by 
a worthy and eccentric vicar, who has a horror of 
puns, and gives the history and classical allusions 
of each toy as it offers itself to the family notice. 
Although written ostensibly for childreu, there is 
many a wise and aged head may be informed by a 
perusal of its pages, and many a person hitherto 
dreading the tediousness of scientific detail, may be 
highly amused by the sprightliness of its diction* 
The following fragment is a fair specimen of the 
style and character of the work : — 

** Mr. Seymour then proceeded. * This toy is 
termed the Thanmatrope* 

** * Of Grecian origin 1’ ” observed the vicar. 

“ ‘ Timeo Danaos et dona ferenUst * as Virgil has 
it.’ 

* What is the meaning of the term ?’ asked 
Louisa^. The vicar explained to her that it .wa^ 
compounded of the Greek words Beti/fM and rpuru / ; 
the former of which signified wonder, the latter, to 
turn. 

* Exactly,’ replied Mr. Seymour, *A Wonder- 
turner, or, a toy which performs wonders by 
turning round.; but let me proceed in the explana- 
tion.’ He then continued to read as follows i 
* This philosophical toy is founded upon the well* 
known optical principle, that an impression mado 
on the retina of the eyfe, lasts for a short interval, 
after the object which produced it has been with- 
drawn. During the rapid whirling of the card, the 
figures on each of its sides are presented with such 
qutek transition that they both appear at the same 
instant, and thus occasion a very striking and 
magical effect. On each of these cards a device ii 
introduced, with an appropriate motto, or epigram ; 
the point of which is answered, or explained, by 
the change which the figure assumea during the 
rapid whirling of the card.’ 

** Mr. Seymour then displayed a pasteboard 
circle, on the one aide of which waa figured a rat, 
and on the other a cage ; two strings were fkstened 
in its axis, by which the card could easily be made 
to revolve by means of the thumb and finger. 
Fearing that some of our readers may be as dull of 
comprehension as the vicar, we have introduced a 
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■Icetdk of the nppaivtas, in which both sides of the 
card are exhibited, with the strings bj which it ii 
whirled round. 



** No sooner had Mr. Seymour put the card ki 
motion than the vicar, in a tone of the greatest sur- 
prise, exclaimed, ' Magic 1 magic I I declare the rat 
is in the cage! 1’ • 

** * And what is the motto ?* asked TiOiiisa. 

** * Why is this rat like an opposition Member in 
the House of Commons, who joins the Ministry?' 
replied Mr. Seymour. ^ 

“ * Ha, ha, ha, — excellent,* cried the major, as 
he read the following answer ; * because by turning 
round he gains a snug birth, but ceases to be free.' 

' The very reverse to what occurred in ancient 
Rome, where the slave became free, by turning 
round,' observed the vicar. 

“ The vicar, no doubt, alluded to the custom of 
making a freeman, as described by Persius*, from 
which it appears that the clapping a cap on the head, 
and giving him a turn on the heel, were necessary 
circumstances. A slave, thus qualified, became a 
citizen of Rome, and was honored with a name 
more than belonged to any of his forefathers, which 
Persius has repeated with a great deal of humour in 
his fifth satire 


*' lieu stcriles veri, quibus uha Quiritom 
Vertigo fatlt !’ 

** * That false enfranrhisenient with ease is found 
Slaves are nude citizens b> turning round.'— D rydxn. 

** ' Show us another card,* said Tom, eagerly. 

' Here, then, is a Watch-box ; when I turn it 
round, you will see the watchman comfortably sleep- 
ing at his post.’ ^ 

• Very good'! It is very surprising,' observed 
the vicar. 

** * Yes,' observed the major j * and to carry on 
your political joke, it may be said that, like roost 
worthies who gain a post by turning rounds he 
sleeps over his duty.' 

* The epigram which accompanies it is not defi- 
cient in point,* said Mr. Seymour. 

** * The caprice of this watchhian surpasses all bounds: 

He ne'er sits in his box. but when going bis rodnus : 

While he no sooner rests, 'tis a strange parodox ! 

Then he flies from his post, and xvrns out of his box.* 

" ' What have you there ?' exclaimed the vicar ; 

• arms and legs, without any body ?' \ 

“ * Yes,' replied Mr. Seymour ; ' and which, on 
turning round, will present the figure of a king, in- 
vested with all the insignia of royalty.' 

'* ' It is indeed a king. Look at his crown and 
sceptre 1' cried Louisa. 

** * Now for the epigram,' said the major, who 
then read the following lines : — 


Heads, legs, and arms, alone appear; 
Observe that nobodt Is here ; 
Napoleon-llhe I undertake, 
or nobody a king to make. 


other cards were now exhibited in succes- 
the box contained eighteen, and the 
not even excepting the vicar, were 
Ratified vrith the amusement. 



** * What have we here ?' interrupted the majos 
who had, for the first time, noticed the superscrip- 
tion on the cover of the box ; ' had 1 seen this lyi- 
fore, I should have augured favorably of the toy ; it 
is like the sign of an inn, which is held out to an- 
nounce good entertainment within. He then read 
the following : — 

The Thaumatrope ; being Roun4s of Amuse- 
ment, or how to please and surprise by Turns. « 

** Mr. Seymour proceeded to explain more fully 
the optical theory of the instrument, which neither 
Louisa nor Tom could, as yet, thoroughly under- 
stand. 

** He told thepi that an object was seen by the 
eye, in consequence of its image being delineated dn 
the retina, or o])tic nerve, which is situated on the 
back part of the eye ; and that it had been ascer- 
tained, by experiment, that the impression which 
the mind thus receives, lasts fur about the eighth 
part of a second, after the image is removed. * It 
is, therefore, sufficiently evident,' said Mr. Sey- 
mour, * that if any ppint, as a lighted stick, be 
made to revolve, so as to complete the circle in that 
period, Ve shall not see a fiery point, but a fiery 
circle ; because the impression made by it in every 
point of its cireiMt will remain until it comes round 
again to the sjiot from wiiich it set out ; — but we 
will, at onc0excmi>Ufy this fact by an experiment. 

“Tom w'as accordingly directed to procure a 
piece of stick and a canille, and as srion as tliey were 
brought into the room, Mr. Siymour ignited tlic 
end of the stick, and whirled it round, when a bright 
circle, without any intervals of darkness, was seen 
by the whole party. 

“ * The pin-wheel is ccrtaiiily nothing more than 
a fiery circle, produced by the rajiid revolution of a 
jet of flame,' said the vicar. 

“ * An^ie rocket,* added Mr. Seymour, ' is a 
column ofl^ht occasioned by the same rapid move- ^ 
ment of a burning body in a rectilinear or curved 
direction.* • 

“ ‘ 1 perfectly understand all that you have said,' 
observed Tom. 

“ * Then you w'ill not have any difficulty in ex- 
pleuning the action of the Thaumatrope, for it de- 
pends upon the same optical principle ; the impres- 
sion made on the retina by the image, which is de- 
lineated on one gide of the card, is not erased be- 
fore that which is painted on the opposite side is 
presented to the eye ; and the consequence is, that 
you see both sides at once.? " 


A Pint of Water converted into Two Hundred 
and Sixtem Gallons of Steam will raise thirty-seven 
tons a foot high ; and if the steam is allowed to 
expand to double that volume, twice that weight. 
The greatest load ever lifted by any steam engine 
in England, was by oine in the Consolidated Mines 
in Coniwall, on the expansion principle, which 
raised a load of 90, 000 lbs., seven feet six inches 
high, every double stroke it made, and this nine 
times a minute. 


QUERIES. 

189-rWhat la the composition of Vancouver'! cement 
Antwered on page 27 1 

140—13 there any method of condensing smoke P— Yes, 
smoke is always -condensed by cold, when it forms soot, or 
by any impediment which It strikes against: thus lamp-black 
is made by the smoke of lamps being intercepted, either by 
an iron plate put over it, or sufTerlng it to pass into chambers, 
lined with sack-cloth. 
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OIL PAINTING. 


Oil Painting exceeds all other methods in its 
accuracy of colors and in its wonderful force and 
expression. It surpasses miniature and other 
painting in its extended dimensions, whereby most 
objects of animated nature may be presented as 
large as life, by which means the imitation is 

VOL 1-34, 


rendered so complete, and the powers of illusion so 
perfected, as to astonish those who are inexperienced 
in the art. The principal advantage of oil painting 
consists in the colors drying less speedily than in 
other modes, so that it allows the painter to finish, 
smooth, and retouch his works with greater ease 
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and precision. The colors also being more blended 
together produce more agreeable gradations, and a 
more delicate eilect. 

The anciciits are said to liave been ignorant of the 
secret of painting in oil, which is only the grinding 
the usual colors in this medium. It was likewise 
unknown to the first masters of the modern Italian 
schools, and is generally thought to have been dis- 
covered in the 14 th century ; it was first used on 
hoard or panel, afterwards on plates of copper, and 
on linen cloth. 

As the superior beauty of oil painting depends on 
the vividness and delicacy of durable tints, we shall 
present the student with the best rules, drawn from 
a careful ^udy of the works of Vandyke and Rem- 
brandt, two of the inoht remarkable colorists in 
different styles ; first treating of the necessary mate- 
rials ; portniit j>ainting ; next of draperies ; then of 
the back-ground ; and lastly of landscapes. 

NKCESSARY MATERIALS. 

The materials to be provided are a paletfe, (see 
engraving, fig. 5.) A palette-knife, fig. H. Pencils, 
tools, or brushes. An easel, fig. 1. Picture-cloths, 
fig. 2. A maul-stick, fig. .“i. Tin cups to hold oils, 
&c., fig. 4, and oil colors, oils and turpentine, a 
box adapted to the holding of which is seen pi fig. 
6. A separate bladder of color in fig. 7. 

The Palette is used to contain the color, being 
held on the left hand wliilc at work, by passing the 
thumb through a hole near the front ; to set the 
palettfi is to jilace the colors thereon in their proper 
order. The lighter colors are plac*ed next the hand, 
the darker ones next, increasing in depth according 
to their distanecji from the front, a second row of 
tints is then formed of the original oolc”s, by mixing 
these together in such proportions as to produce 
tints to suit the subject of the piece ; a third row 
of tints must also be made, which should, if 
possible, approach nearer the complexion of the piece 
than the second row. 

The Oil Colors are best kept in bladders, (which 
may be iiurchased at any artists’ colormaii,i) and 
when wanted for use the bladder is to be pricked 
with a small tin tack, and no more color squeezed 
out than is neces.sary f(ir present use, otherwise it 
will spoil. 

The Palette-Knife is a thin well-tempered blade, 
its use is to mix and work up the colors on the 
palette. 

Pencils are generally of two sorts, viz,, camel’s 
hair pencils and fitch pencils. 

Fitch pencils are used by some artists to give a 
smoothness to their pictures, by working the colors 
into each other after they have been laid on with 
the camel’s hair pencil, this is called scumblimj t^'c 
colors ; others who wi»h to give a bold appearance to 
their works paint wholly with fitches. 

Tools are only a larger kind of pencils, not in- 
serted into quills, like the foregoing, but the hairs 
are bound round a stick, in the same manner as the 
pencils used by house-painters. They are of a 
stronger nature. Some good artists have used no 
Others. There is also another sort of pencils having 
very long hairs, used chiefly by painters of shipping, 
to describe the ropes, &c. 

The Easel is formed various ways according to 
the fancy of the artist ; its use is to support the 
picture or canvas upon which the painter is em- 
ployed. The most common form for it is three 
straight legs, the longest being behind. In the two 
front legs are a number of holes, corresponding in 


height to each other, in order that when a peg is 
placed in the corresponding holes of each leg they 
8up})ort evenly whatever is laid upon tlicm. A slight 
piece of board is usually pla(;ed on the.se pegs to sup- 
port small pictures. 

Picture-Cloths are those sub.stances upon which 
th*? picture is painted. . They were formerly almost 
universally of canvas, but artists now genenilly jirefer 
a sort of ticking mufle for the purpose. Landscape 
painters generally chouse cloth of a very smooth 
surface. 

The cloth or eanvns upon which tlic picture is to 
be painted is generally first primed. The ])rimiiig 
is no more than laying on a smooth coat of color, or 
it is covered witl^a layer of size, or otlicr glutinous 
substane.e, to prevent the oil from penetrating and 
being w'liolly absorb(‘d during the puvuriiig of the 
jneture, these prejiarations arc wtdl known by all 
colonnen. It is not of any great c«)nsequencc wliat 
particular tint it is formed of, provided it is ralher 
light than dark ; portrait painters eboose a very thin 
priming, and many modern artists, whose woiKs 
have inet^w'ith general a])probation, do not prime 
their cloths at all. 

A Maul Stick js a thin rod of wood, with a ball 
of cotten or some other soft substance, tied ta one 
end so that it may rest against the picture without 
damaging it. Its use is to support the right band 
while at work, being hebl in llie left band, with tlie 
cotton bull resting against the painting. 'J'his ini. 
plement is not in universal use, many artists wholly- 
reject it a.s being pernicious to that freeiloni of hand 
necessary to a good jiainter. 

In our next jiapcr we shall give a list of the 
colours, with the principal tints used in poritrait 
painting. 

( Continued on page 29.'!.^ 

BRITISH MARBLKS. 

Great Britain is by no means poor in fine varieties 
of marble, and there <'ari be no doubt that the 
number of British marbles we aie at pre«ient ac- 
quainted w'ith will be eonsiilerably au}<meiit,ed when 
accurate research shall have been extended to tliose 
parts of the United Kingdom that are most likely 
to furnish this interesting subject of economical 
mineralogy. 

Black marble is found in Derbyshire at Ashford, 
Matlock, and Mousaldale. Black and white marble 
in the north part of Devonshire ; the varieiies from 
Bridestow, South Tiiwton, and Drewsleignton are 
some black, otlieis inclining tn bluish black. Some 
of the C'lmdley marble, and those of Staverton and 
Berry Pomeroy have a black ground, with large 
veins of calcareous sjiar traversing it iu all direc- 
tions ; also red, straw colored, and greenish veins are 
seen in it. Black, wISi white veins occurs at Buck- 
fastleigh ; and black with yellow and white veins at 
Bickington near Ashburton in the same county. 
Intense black marble with distant white spots is found 
also in Somersetshire. 

The variegated marbles of Devonshire are gene- 
rally reddish, brownish, and greyish, variously veined 
with white and yellow, and the colors are often in- 
timately blended. At Waddon there is a quarry of 
dunnish colored marble, veined with green ; there 
is another at Cherston. 

The Plymouth marble is principally of two sorts ; 
one ash color, shaded with black veins ; the other 
blackish grry and white, shaded in concentric stripes, 
interspersed with irregular spots. The cliffs near 
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Marychurch exhibit marble, not only of great ex- 
tent, but of superior beauty to any other in Devon- 
shire ; being for the most part either of a dove 
colored ground, with reddish purple and yellow 
vciii.s, ori)f a black ground mottled with purple 
globules. In a valley below the cliff, about 400 
yard.s wide, there are loose unconnected rocks of 
this marble, owing their situation probably to the 
falling down of the ground into the sea, for there 
are very large rocks even on the beach. The huge 
fragments of rocks scattered over the valley, by 
which we easily descend to the sea, give it a grotes- 
que appearance, and have been whimsically called 
a petrified congregation ; and the pleasantry of this 
fancy has been heightened by a rock supposed to be 
about 40 tuns, in a very erect position, which has 
been ludicrously enough entitled “ the parson.*' — 
Polivhele*s Devon. 

There arc several fine varieties of marble in 
Derbysliire, pirticularly such as are com{io6ed of 
petrifactions. The largest quantify of the mottled 
grey marble is got in the neighbourhood of money- 
usli, it may be distinguished into two kinds ; the 
ground of tlie one is light grey, and that of the 
other lias a sligiit blnish cast. 'I’he former is ren- 
deied extreniciy In'uutifiil by the tiumhcr of purple 
veins which spn^ad upon its polished surface in 
elegant and iriegular branches. But the chief 
ornanuuit of the inoUled grey marble is the num- 
ber of entroeUi wiLli which it abounds. The longi- 
tudinal and transverse sections of them produce an 
almost inereJilile variety in its figure. The purple 
veined marble is got at Ricklowdale, near Money- 
ash, that witli the blueish ground at the village 
itself, there is another variety at a small distance 
from liencp at a place called Uighlow, it is known 
by the name of Birdeye marble (Pilkington.) 
The marble of Purbei'k in porsetshire is composed 
of fragments 'uf sliells united by a compact lime- 
stone., partly of a yellow color, and mingled with a 
greenish martial earth and black and yellowish 
parin-les of bitumen. 

A shell marlile which is far from being beautiful, 
but wliieh in former times has being much employed 
for arehiteetiiral purposes, is the Petworth marble, 
from a jil.iee of that name in Sussex. It is thus 
desenlied by Woodward, “ the ground grey, with a 
cast of green, ’tis very thick, sot in all parts of it 
with shells, (dtiefly turbinated ; some of them seem 
to be of that sort of river shell tliat Dr. Lister 
fllist. Coehl. Aiigl. p. 133) calls cuehleA maxima 
tiisea inigrieans faseiata. Several of the shells are 
filled with a white spar, which variegates and adds 
to the he.iuty of the stone. That spar was cast in 
the shell before this was reposited in the mass of 
marble ns is demonstrable from a view of this and 
other like ‘inus.scs ; this is of about the hardness of 
the white Genoese marble^ The slender round 
scapi of the pillars of the abbey church in West- 
minster, and of the Temple church are of this 
marble; so likewise are those of the cathedral 
church of Salisbury. Some persons that are less 
skilful ill these mutters fancy these seapi that occur 
ill most of the larger gothic buildings of England 
are artificial, and will have it that they are a kind 
of fusil marble cast in cylindric moulds. Any one 
who shall comjiare the grain of the marlile of those 
pillars, the spars, and the shells in it with those 
of this marble, got in Sussex, will soon discover I 
how little ground there is for this opinion, and yet I 
it has prevailed very generally; Camden enter- • 
tained the same notion of those vo&t stones of 


Stonehenge ; but it is fully refuted by Inigo Jones, 
in (Stonehenge Restored, p. 33.) 

(Continued on paffe2dl,J 

DIFFERENT KINDS OF OILS AND 
FATS. 

It is established that the oils and fats are capable, 
when in a fluid state, bf combining with gases 
and salts, as well as with organic substances of 
different kinds. Now, w’hen the oily matter is ex- 
pressed from the seeds of vegetable or from the or- 
gans of animals, it is impossible but that the salts and 
other matters w liieh may exist in the seed or organ 
must be expressed also, and brought artjjicially into 
contact with it, by which means a mixture of them 
with it will be ])ruduced. There is also strong 
reason to believe that similar admixtures take 
place naturally in the organs of the plant under 
the influence of tift laws of vegetation. 

But, if w'e admit these considerations, must we 
not also admit a consequence which flows from 
them, viz. that the specifle differences of the oils 
are to be attributed to the nature of the extrane- 
ous substances that are dissolved in them ? With- 
out this hypothesis the charneleristic difleren<*es 
of the oils are inexplicable. How otherwise could 
it be •conceived that substances whose element ary 
analysis presents so little difierenec, and which 
may all be considered as combinations of a greater 
or less quantity of bicarburetted hydrogen with 
water, should produce such diflerent effects on the 
animal economy, some being alimentary, wdiile 
others act os poisons, or as more or less violent 
drastics. 

Some authors have suspected the existence of 
similar mixtures in the oils that arc found in 
commerce. Thus Soubeyran tried to prove that 
the purgative qualities of castor oil are owing to 
an acrid resin, whic;h he extracted by saponifying 
the oil by potash, precipitating with quick-lime or 
chloride of caleuim, and treating the precipitate 
by boiling alcohol, which dcjiosits the soap on 
cooliflg. The alcoholic solution is then evri|iorateil, 
and ether is added to the residue by which the 
resin is dissolved while any remaining portion of 
the soap is left unacted on. But it was objected 
to him that he had not experiinentally pioved the 
laxative power of the siibslaiice Hms extracted. 
The properties of castor oil had also, in France, 
been attributed to an acrid substance contained in 
the seeds ; but Guibourt opposed this opinion, and 
asserted that this substance is so volatile that it is 
dissipated by the beat which is necessary for the 
extraction of the oil, either by exjiression or by 
boiling in water. This objection will be seen to 
lie of very little force, if we recollect that, when 
acetic acid is united to albumen combined with a 
very small ])ortion of phosphate of lime, it loses 
its volatility. It is ])ossible, then, that a portion 
of this acrid substance may remain fixed in con- 
sequence of its more intimate combination with the 
oil. 

Analogy would lead us to believe that all the 
oils are identical; that their difference in color, 
smell, medical properties, &c., depend on the ex- 
traneous substances that are combined with them ; 
and that their really distinctive characters, inhe- 
rent to their elementary composition, consist in 
tlieir greater or less fluidity and solubility in 
alcohol, arising from the greater or less proporHon 
of oxygen whiidi they contain. 
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Ohemuts ought to endenvour not only to as- 
certain the other differences that may exist among 
them, but also to discover their causes, and the 
means of producing artificially the effects which 
result from them. The principal result of this 
philosophical inquiry would be, to expunge from 
the catalogues of science that long list of species 
and varieties to which, as yet, every petty attempt 
at research is daily adding some new name. 

Extraction. — The vegetable oils are extracted 
by expression, in general at the ordinary tem- 
perature, but some that are less fluid require the 
application of heat. 

As the best quality of olive oil is found in the 
drttpa of t^'e fruit, it follows that the Virgin Oil is 
obtained by the first pressing, while the second 
pressing by which the ^lolles are broken, gives an 
oil of inferior quality, and thut which is obtained 
by boiling the residue in water and skimming off 
the oil that gathers on the surfacd* is the worst of 
all. It must be evident that, between these three, 
there may exist an affinity of gradations, though 
incapable of being distinguished in commerce ; 
but these differences, being mechanically produced, 
give strength to what has been said on the dis- 
tinctive qualities of the different oils. The oil of 
the olive cannot be extracted but from fruit that 
is fully ripe, which is known by the pcricafp ac- 
quiring a black color and becoming soft and 
wrinkled. B y leaving them for a time to ferment 
spontaneously, the quantity of oil is increased 
although the quality is impaired. 

Purification. — Various processes are had re- 
course to, with the view either of preventing or 
removing the sediment w'hieh is apt to be formed 
in the different oils thut are used in domestic 
economy or in the arts. 

Those oils that are to be used for giving light 
are pdrified by agitating them with one or two per 
cent, of sulphuric acid, which throws down from 
them a green coloring matter. 

Olive oil which is to be used in the oiling the 
delicate machinery of time-pieces is purified by 
putting it into a close-stopped bottle along with a 
plate of lead, and exposing it to the sun. By 
degrees the lead becomes covered with a cheesy- 
looking mass, which afterwards falls to the bottom 
and leaves the oil limpid. Perhaps the action 
which takes place here may be auidogous to that 
which produces the Arbor Diawe. Watchmakers 
have other processes, which arc kept secret, for 
diminishing the thickness of this oil, and some of 
them have made a fortune by selling to their 
brethren purified oil under the name of “ Old oil.” 
Perhaps they employ lime and distillation by a 
gentle heat. • 

Note. — Elaine, prepared by freezing olive oil, 
separating the stearine by means of blotting paper, 
and then expressing the elaine under water, has 
been used with advantage ; but great care is 
required in freeing it from the water which it is 
necessarily impregnated with. Simply freezing the 
oil and pouring off the unfrozen portion, though it 
does not produce an oil so free from congealed 
particles, is a less objectionable process and was 
for many years used by Bartovil in London with 
great success. 

Adulteration of Oils. — Olive oil as designed for 
the table is often adulteratcsd with the oil of the 
poppy, and that which is used in the arts by the 
addition of rape oil. Rousseau has proposed a 
method of detecting these adulterations, founded 


on this, that the conducting power of olive oil for 
electricity is 655 times less then that of any other 
vegetable oil. He employs for this purpose a 
galvanic pile, one of whose poles cummuuicate 
with the earth while a wire connected with the 
other is brought near a feebly-magnetised and 
freely-suspended needle. The purity or impurity 
of the oU is known by the degree in which the 
declination of the needle is diminished, on ap- 
plying a drop of it to this wire. Two drops of 
oil of poppies are sufficient to quadruple the 
conducting power of three drams of olive oil. It 
is known that the conducting power of water 
depends on the salts which it holds in solution ; 
may not the same thing be the case with the oils } 
May they not owe their conducting power to tlie 
quantity of the kind of salts which they contain ? 

Illuhination. — Those oils which are liquid at 
the ordinary temperature or employed for feeding 
lamps ; and the fat of mutton, heef, &c., is 
moulded in cylinders into whieh a cotton w'ick has 
been put, in order to be made into candles. I’oo 
much bar been expected from the applications 
that might be made of the recent researches on 
the fatty bodies to manufactures, and inventors 
have been in haste to take out patents and form 
joint-stock compiiiiies. The results have dis- 
appointed their expeelutions ; the altered products 
of the label utory gave good’ promise, but did not 
burn well; and it is certain that experience has 
done more than science to improve the art of 
obtaining light from these bodies. By the help of 
certain mixtures, either of alum, arsenic, or of 
spermaceti, candles have been made, which burn 
as well as those made of suet, and are harder. 

The oil of the Craxtica JBampextrie and of the 
jB. Napus, or rape oil, is that which, even without 
being purilied, gives least smoke in burning, and ^ 
that of the Juglans Regia is the one which gives 
most smoke. 

CASK-HARDENING. 

Cask-hardening is the name of the process by 
which iron tools, keys, &c., have their surfaces 
converted into steel. 

Steel when very hard is brittle, and iron alone is 
for many purposes, as for hne keys, far too soft. 

It is therefore an important desideratum to combine 
the hardness of a steely surface with the toughness 
of an iron body. These requisites are united by 
the process of case-hardening, which does not 
differ from the making of steel, except in tlio 
shorter duration of the process. I'ools, utensils, 
or ornaments, intended to be jiolished, are hrst 
manufactured in iron and nearly iinished, after 
which they are put into an iron box, together with 
vegetable or animal charcoal in powder, and ce- 
mented for a certain time. 'I’liis treatment converts 
the external part into a coating of steel, which is 
usually very thin, because the time allowed for the 
cementation is much shorter than when the whole 
substance is intended to be converted. Immersion 
of the heated pieces into water hardens the surface, 
which is afterwards polished by the usual methods. 
Moxon in his Mechanical Exercises ^ p. 56., gives 
the following receipt for case-hardening : — “ Cow's 
horn or hoof is to be baked thoroughly dried 
and pulverised. To this add an equal qiiati ty of 
bay salt ; mix them with stale chamber-lye or white 
wine vinegar ; cover the iron with this mixture, 
and bed it with the same in loam, or inclose it in 
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an iron box ; lay it on the hearth of the forge to 
dry and harden ; then put it into the (ire, and blow 
till the lump have a blood-red heat, and no higher, 
lest the mixture be burnt too much. Take the iron 
out, and immerse it in water to harden.” 

The recent application of prussiate (ferrocyanate) 
of potash to this purpose is as follows : — The piece 
of iron, after being polished, is to be made brightly 
red-hot, and then rubbed or sprinkled over with 
the above salt in fine powder, upon the part in- 
tended to be hardened. The prussiate being de- 
composed, and apparently dissipated, the iron is to 
be quenched in cold water. If the process has 
been well managed, the surface of the metal will 
have become so hard as to resist the tile. Others 
propose to smear over the surface ofi the iron w'ith 
loam ninile into a thin paste with a strong solution 
of the prussiate, to dry it slowly, then expose the 
whole to a nearly white heat, and finally, to plunge 
the iron into coM water, when the heat has fallen 
to a dull redfu ss. 

GLASS BLOWINt;. ^ 
fReitt/med from page. 243. J 
Whkn you desire to form a bulb at the extremity 
cf a ca])illary tube, that is to say, of a tube which 
has a bore of very small diameter, such as the 
tubes which are commonly employed to form ther- 
mometers, it would be improper to blow it with the 
mouth ; were you to do so, the vapour which would 
be introduced, having a great affinity for the glass, 
would soon obstruct the little canal, and present to 
the passage of the air a resistance, which, with the 
tubes of smallest interior dian^tcr, would often be 
insurmountable. But, even when the tubes you 
employ have 'not so very small an internal diameter, 
you should still take care to avoid blowing with the 
gnouth ; because the introihiction of moisture 
always injures fine instruments, and it is imposible 
to dry the interior of a capillary tube when once it 
lias become w'et. It is better to make use of a bot- 
tle of Indian rubber, which can be fixed on the open 
end of the tube by means yf a cork with a hole 
bored through it. You press the bottle in the 
hand, taking care to hohl the tube vertically, with 
the hot part vpwards : if you were not to take this 
precaution, the bulb would be turiipd on one side, 
or would exhibit the form of a ]>ear, because it is 
impossible, in this c^ise, to give to the mass in fusion 
that rotatory motion which is necessary, when the 
tube is held horizontally, to the production of a 
globe perfectly sjiherical in its form, and with sides 
of equal thickness. 

Whenever you blow into a tube you should keep 
the eye fixed on the dilating bulb, in order to be 
able to arrest the passage of air at the proper 
momerit. If you were not to attend to this, you 
would run the risk of giving to the bulb too great 
an extension, by which the sides would be rendered 
so thin that it would be liable to be broken by the 
touch of the lightest bodies. This is the reason 
that, when you desire to obtain a large bulb, it is 
necessary to tliicken the extremity of the tube, that 
it may possess more solidity. 

In general, when you blow a bulb with the mouth, 
it is better to introduce the air a little at a time, 
forcing in the small portions very rapidly one after 
the other; ratlier than to attempt to produce the 
whole expansion of the bulb at once ; you are then 
more certain of being able to arrcist the blowing at 
the proper time. • 

When you desire to produce a moderate ex- 


pansion, either at the extremity or in any other part 
of a tube, you are enabled easily to effect it by the 
following process, which is founded on the property 
possessed by all bodies, and especially by fluids, of 
expanding when heated ; a property whiflh character- 
ises air in a very high degree. After having sealed 
one end of the tube, and drawn out the other, allow 
it to become cold, in order that it may be quite 
filled with air ; close the end which has been drawn 
out, and prevent the air within the tube from com- 
municating with that at its exterior ; then gradually 
heat the part w'hich you desire to have expanded, 
by turning it gently in the flame of a lamp. In 
a slfort time the softened matter i.s acted on by the 
tension of the air which is inclosed and bt^&ted in 
the interior of the tube ; the glass expands, and 
produces a bulb, or swelling, more or less extensive, 
according as you expose tlic glass to a greater or 
lesser degree of heat. 

To blow a' bulb In the middle of a tube, it is 
sufficient to seal it at one of its extremities, to heat 
the part that you wish to inflate, and when it is at a 
cherry -red heat, to blow in the tube, which must be 
held horizontally and turned with both hands, of 
which for the sake of greater facility, the left may 
be held above and the right below. 

If the bulb is to be large, the matter must pre- 
viously he thickened or accumulated : or, instead of 
that, a series of small bulbs first produced, and these 
subsf'quently blown into a single larger bulb, as we 
have already mentioned. 

For some instruments, the tubes of which must 
be capillary, it is necessary to blow the bulbs sepa- 
rately, and then to solder them to the requisite 
adjuncts. The reason of this is, that it would be 
loo difficult to produce, from a very fine tube, a 
bulb of sufficient size and solidity to answer the in- 
tended purpose. 

I’o obtain a round bulb, you should hold the tube 
horizontally ; to obtain a fattened bulb, you 
should hold it perpendicularly, with the fused ex- 
tremity turned above ; to obtain a pear-shaped 
bulb, jgou should hold the fused extremity down- 
wards. 

When you are working upon a bulb between two 
points, or in the middle of a tube you should hold 
the tube horizontally in the ordinary manner ; but 
you are to push the softened portion together, 
or to draw it out, according as you desire to pro- 
duce a ridge or a prolongation. 

When you are at liberty to choose the point from 
which you are to blow, you should jjrefer 1st, that 
where the moisture of the breath can be the least 
prejudicial to the instrument which is to be made ; 
2dly, that which brings the part which is to be ex- 
pa^ed nearest to your eye ; 3dly, that, which pre- 
sents the fewest difficulties in Ihe execution. When 
hulbs are to be formed in comj)licatrd apparatus, 
it is good to reflect a little on the best means of 
effecting the object. 

Piercing.-— Yon first seal the tube at one extre- 
mity, and then direct the point of the flame on the 
part which you desire to pierce. When the tube 
has acquired a reddish- white heat, you suddenly 
remove it from the flame, and forcibly blow into it. 
The softened portion of the tube gives way before 
the pressure of the air, aud bursts into a hole. 
You expose the tube again to the flame, and bor- 
der the edges of the whole. 

It is almost superfluous to observe, tha^ if it be 
a sealed extremity which you desire to pierce, it is 
necessary to turn ihe tube between the fingera 
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while in the fire ; but if, on the contrary, you 
desire to pierce a hole in the side of a tube, you 
should keep the £^Iass in a fixed position, and direct 
the jet upon a single point. 

If the side of the tube is thin, you may dispense 
with blowing. The tube is sealed and allowed to 
cool ; then, accurately closing the open extremity 
with the finger, or a little wax, you expose to tin 
jet the part which you desire to have pierced 
When the glass is sufficiently softened, the air 
inclosed in the tube being expanded by the heat, 
and not finding at the softened part a sufficient 
resistence, bursts through the tube, and thus pierces 
a hole. 

You may generally dispense with the sealing of 
the tube, by closing the ends with w'ax, or with the 
fingers. 

There is still another method of performing this 
operation, which is very expeditions, and constantly 
succeeds with objects which haVe thin sides. You 
raise to a reddish white heat a little cylinder of 
glass, of the diameter of the whole that you desi 
to make, and you instantly apply it to the tube or 
globe, to which it will strongly adhere. You allow 
the whole to cool, and then give the auxiliary cy- 
linder a sharp slight knock ; the little cylinder 
drops off, and carries with it the portion of the 
tube to which it had adhered. On presenting the 
whole to a slight degree of heat, you remove the 
sharpness of its edges. 

When you purpose to pierce a tube laterally, for 
the purpose of joining to it another tube, it is 
always best to pierce it by blowing many times, 
and only a little at a time, and with that view, to 
soften the glass but moderately. By this means 
the tube preserves more thickness, and is in a better 
state to support the subsecpient operation of sol- 
dering. There arc circumstances in which you can 
pierce tubes by forcibly sucking the air out of them ; 
and this method sometimes presents advantages 
that can be turned to good account. 

(Continued on page 283.y 

REMARKS ON GLACIERS, 

UY M. AGASSIZ. 

A GLACIER IS a mass of ice hanging on the sides 
of an Alpine ridge, or inclosed in one of its valleys, 
and which is moving continually down the decli- 
vity. I say continually, for the glacier is always 
descending; if the extremity should at any time 
seem to retire, this implies nothing more than that 
the portion of the ice, melted by the heat of sum- 
mer, is more considerable than tliat which the 
glacier brings along with it in its jirogress. 

This movement of the ice, w'hich many refu&cd 
for a long while to admit, is now known and ac- 
knowledged by every observer; but there is a 
great contrariety of opinion respecting the cause 
which produces it. The opinion generally received 
from the time of Saussure, is, that the descent of 
a glacier is nothing more then a slipping upon itself, 
occasioned by its own weight. But there are 
many reasons for doubting the accuracy of this 
explanation. The motion appears to be much 
more properly ascribed to the expansion of the ice 
resulting from the congelation of the water which 
has filtered into it and penetrated its cavities. 
The ice of glaciers, it must be observed, has not 
the continuous texture of ordinary ice ; it is com- 
posed of a multitude of fragmcnic, which have 


been improperly called crystals by Hugi. VTe 
may easily convince ourselves of this hy breaking 
a portion, or infusing a colored liquid, which 
penetrates into the fissures separating the frag, 
ments, and allows us to distinguish their form and 
size. It is easy to perceive that their size dimi. 
ntshes in proportion as we ascend either from the 
bottom of the glacier towards the surface, or from 
its lower to its upper part or origin. Here they 
may be seen reduced to mere granuhis, so tliat the 
ice, losing more and more its transparency and 
compactness, insensibly passes (nearly at a uni- 
form elevation among the Alps) into tlie state of a 
coarse snow which is known to the mountaineers 
by the term firn or haul neve, A glacier is, 
therefore, a spongy mass, continually imbibing 
atmospheric waters, as well as those produ(;ed by 
the melting of its surface, and which infiltrate into 
the capillary fissures which the ice presents 
throughout its whole thickness, and parti<;ularly at 
the portion nearest the surface where it is less 
compact. The temperature of this water being 
always, near the freezing point, it is converted into 
ice by the least sinking of the terrqieraturc, and 
tends to dilute the glacier in every direction. But 
as it is restrained on two sides by the flanks of tlu* 
valley, and above by the weight of the superior 
masses, the whole act of dilatation, aided besides 
by that of gravitation, tends to urge it down the 
declivity to the only side which otters a free 
passage. This explanation being oiua* admitted, 
it follows that the more freqiu‘nlly tlie alternations 
of freezing and melting take pla<;e, or the varia- 
tions of the temperature arc above and near zero, 
the more rapid wil? be the advance of the glacier 
subjected to them. Thus it happens that winter, 
when tlie entire mass is frozen in an equal rnaiiner, 
is the season when it is in a state of rust. 

The progress of the glacier is not unifornf* 
throughout the whole thickness of the moss ; but 
if we suppose it divided into beds parallel to its 
surface, each of these beds or layers will advance 
with greater rapidity in proportion as it is nearer 
the surface, or in other words, as it is more ex- 
posed to the influence of utmospherie changes. It 
will be perceived that this difTcrence in quickness 
will become more obvious in the upper beds, he. 
cause there must be added to the quickness, proper 
to each of them, that of all the beds inferior to it ; 
so that if the bed at the bottom move with the 
c£uickneBs of l,the second with the quickness of 2, 
the third of 3, and so on, the quickness of the 
third, for exam]de, will be 3 added to 2, and 1 or (i. 

A glacier, when seen in a vertical section, often 
exhibits a series of beds of variable thickness, 
sufficiently distinct in the upper jiart, less evident 
in the middle, and more or less olilitcfuted below, 
according as the mass, from being exposed (o 
moisture, has been more or less comph;tely con- 
verted into transparent ice. These, beds diminish 
in thickness from the top downwards, no doubt by 
an effect of the tassement^ and represent the ad- 
ditional beds wliich the glacier receives every year. 
(Upper glacier of the Grindelwald, Trient, Ac.) 

{ Coneluded on pa^s 21S,) 

SOLDERS. 

Soldering is the process of uniting the surfaces 
of metals, by the intervention of a more fusible 
metal, which being melted upon each surface, serves 
partly by Chemical attraction, and partly by cohesive 
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foicei to bind them together. Ihe metals thus 
united may be either the same or dissimilar ; but 
the uniting metal must always have an affinity for 
both. Solders must, be therefore, selected in re- 
ference to their appropriate metals. Thus tin-plates 
are solder ell with an alloy consisting of from 1 to 
2 parts of tin, with 1 of lead ; pewter is soldered 
with a more fusible alloy, containing a certain 
]iroportion of bismuth added lo the lead and tin ; 
iioii, copper, and brass are soldered with spelter, 
an alloy of zinc and cop])er, in nearly equal 
parts ; silver, sometimes with pure tin, but ge- 
nerally with silver-solder, an alloy consisting of 
5 parts of silver, 0 of brass, and 2 of zinc; 
zinc and lead, with an alloy of from 1 to 2 pai'ts 
of load with 1 of tin ; platinum, .with fine gold ; 
gold, with an alloy of silver and gold, or of cupper 
and gold ; &c. 

In all soldering processes, the following con- 
ditions must be observed: — 1. the surfaces to be 
united must be entirely free from oxide, bright, 
smooth, and level ; 2. the contact of air must be 
excluded during the soldering, because it is apt to 
oxidate one or other of the surfaces, and*thns to 
prevent the formation of an alloy at the points of 
union. 'I’his exclusion of air is efji^ch.d in various 
ways. The locksmith encases in loam the objects 
of iion, or brass, that he wishes to subje<‘t to a 
soldering heat ; the silversmith and brazier mix 
their respective solders with moistened borax pow- 
der; the coppersmith and tinman apply sal am- 
moniac, rosin, or both, to the cleaned metallic 
surfaces, before u.siiig the soldering-iron to fuse 
them tog(*ther with the tin alloy. The strong solder j 
of the cojipersrnith consists of H ])arts of brass and 
1 of zinc;, the latter being added to the former, 
previously brought into a state of fusion. The 
crucible must be immediately covered up for two 
* minutes till the combination be completed. The 
melted alloy is to be then poured out upon a bundle 
of twigs held over a tub of wwiter, into wdiich it 
falls in granulations. An alloy of 3 parts of copper 
and 1 of zinc forms a still stronger solder for 
coppersmith. When several jiarts are to be sol- 
dered successively upon the same piece, the more 
fusible alloys, containing more zinc, should be used 
first. A softer solder for coppersmiths is made 
with 6 parts of hi ass, 1 of tin, amk 1 of zinc ; the 
tin being first added to the melted brass, then the 
zinc ; and the whole well incorporated by stirring. 

ANSWERS TO QUERIES. 

8 and 35 — Haw are Childe's “ Dmolving Views** 
managed? By two magic lanthorns fixed at the 
same focus. • A view being placed in each, and 
the lamps lighted, the light of one lamp is dimi- 
nished almost to extinction ; the other lamp burn- 
ing with intensity ; the scene before it is clearly 
seen. To constitute the second view ; diminish the 
light of the first and proportionably increase that 
of the second, when of course a change of scene 
will be the consequence. Substituting other sliders 
for the first, a constant variation is accomplished. 
Moveable sliders are sometimes employed. The 
snow seen in one view is we believe a moveable slider 
used by the second lanthorn at the same time as the 
winter scene is shown by the first. 

43 — Paintings in imitation of mezzotinto are 
sometimes execfited in lamp black and soap ; what 
is the process ? Rub a mixture of lamp-black and 
soap upon the surface of white canvas, pasteboard. 


or paper, until the whole appears quite black—- 
then take out the lights with a needle, a hard 
stump, or by scraping them away with the blade 
of a penknife ; by these simple means we have 
seen pictures delicate enough for a lady's album. 
Pull size figures from the ancient masters, parti- 
cularly Murillo, we have also seen admirably imi- 
tated by this style. 

56— //ow is glass stained ? Answered in page 251. 
115— y/ov are colored flames for fire-works 
prodneed ? Answered in page 256. 

12^— How is marble best cleaned and whitmed ? 
Answered in page 232. 

126— Would an electrical machine made with a 
resinous plate^ instead of one of glass^ he effective ? 
No; because the negative spark is mu(9i shorter 
and less brilliant then the positive— it is also much 
less easily excited. There is nothing equal to 
glass. 

129 — How is hons to be dissolved^ or reduced to 
a gelatinous substance ? Horn, as well as bone, 
ivory, and tortoiseshell may be wholly dissolved 
in water, if the latter be raised to a degree of heat 
somewhat more then boiling water ; as for exam- 
ple in the Papin's digester: a less degree of heat 
will render it gelatinous. If cut into very fine 
shavings, boiling water is sufficient. 

131-y-W'/ta/ is the composition of Sympathetic 
Inks? Answered in page 214. 

137 — How is Oil best prepared for Watch Ma- 
kerSf 8(c. Answ'ered in page 268. 

\^6—How is the raising Compositionfor Chinese 
Japanning Work made? Gold size, mixed with 
whiting, to which is added a little red lead, to 
harden it, and a little powdered litharge to dry it 
more rapidly. 

139- How mag Prints be transferred to Wood ? 
First varnish tlie wood once with white hard var- 
nish, which facilitates the transferring ; then cut 
off the margins of the print, which should be on 
unsized paper; that is, paper that absorbs like 
blotting paper ; and wet the back of it with a 
sponge and water, using enough water to saturate 
the pa^)cr, but not so as to be watery on the printed 
side. Then, with a flat camel-hair brush, give it 
a coat of transfer (spirits of wine> varnish on the 
printed side, and apply it immediately - varnished 
side downw^ards — on the wood-work, placing a 
sheet of paper on it and pn’ssing it down w'ith 
the hand, till every part adhere. Then, gently 
rub away the back of the print with the fingers, 
till nothing but a thin pulp remains. It may re- 
quire being wetted again, before all that will come 
(or rather ought to come) off is removed. Great ^ 
care is required in this operation, that the design 
or printed side be not disturbed. When this is 
difne, and quite dry, give the work a coat of white 
hard varnish, and it will appear as if printed on 
the wood. H.p. 

139 — What is t?ie composition of Vancouver s 
Cement t We believe that this is composed merely 
of the white of egg dried, finely pulverized, and 
mixed with a small quantity of lime. 

To the Editor, 

Sir — A curious freak of nature occurred to a hen 
in my possession, which was killed a few days 
since ; it was a cliicken about four years ago, and 
quite black since then, every time it has moulted, 
instead of black feathers re-appearing white have 
now appeared instead. At first it was slightly 
speckled, then more white, and this year it was a 
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speckled, then more white, and tliis year it was a 
perfect white. This is a fact, though a hard thing 
for many to believe. west. 

Commercial Jtuad, Stepney. 

MISCELLANIES. 

The Harmoniphon,^ k. musical instrument, lately 
invented by M. Paris, of Dijon, has attracted much 
notice in France. It resembles the instrument called 
the Concertina, well known in London from the very 
clever performance of young Regondi ; but it seems 
to be superior, in some respects, to the Concertina. 
The sound is by the vibration of thin metallic plates, 
and it is played by keys like those of the piano-forte ; 
but the^air which acts upon the vibrating sub- 
stances, instead of proceeding from bellows within the 
instrument, is blown by the mouth through an elastic 
tube. The excellence of the instrument, accordingly, 
consists in this, that while the hgurea on the keys 
merely mark the different notei^ of the scale, the 
expression lies in the mouth. It is the living breath 
of the performer which gives accent, articulation, 
and emphasis to the notes, as in the oboe, or clarionet, 
and enables the performer to discourse most elo- 
quent music** in a manner which the production 
of sound by the mechanical contrivance of a bellows 
does not admit of. The Harmoniphon is made in 
three varieties ; the first is of the compass u of the 
oboe, the second of the Corno Inglese, and the third, 
(of a larger size than the others,) combines both 
these instruments, and has a compass of three 
octaves. This instrument is highly approved by the 
French composers ; and one of them, M. Adam, has 
given an account of it in the ** Monde Dramatique,** 
in which its capabilities are pointed out. It is 
calculated, in particular, to be of great utility in 
provincial orchestras, where it is an excellent 
substitute for the oboe — an instrument as disagree- 
able in the hands of an ordinary performer as it is 
delightful in those of a Grattan Cooke. Accordingly 
we are informed, the Harmoniphon has already been 
adopted in the orchestras of many provincial theatres 
and musical societies. 

Improvement in the Daguerreotype . — Ai^ftongst 
the numerous improvements proposed in the 
Daguerreotype is the following, by M. Jobard, of 
Brussels, for taking portraits d Heliographe : — 

** Paint in dead white the face of the patient ; powder 
his hair, and fix the back of his head between two 
or three planks solidly attached to the back of an 
arm-chair, and wound up with screws I The color 
of the flesh not reflecting sufficiently the .rays of 
light, would require a powerful sun, whereas a 
whitened face will be produced as well as plaster 
figures by diffused light.** 

Killing Insects for the Cabinet, — Procure a tin 
box about three inches in diameter and four or five 
in length ; put the insect, pinned to a piece of cork, 
into it ; close the lid as air-tight as possible, and 
place it in boiling water for a few minutes. It never 
fails to kill any insect, let it be ever so tenacious of 
life, neither does it injure their color. 

Modelling Wax. — ^The following will be found a 
most excellent compound for forming ornaments from 
which moulds may be made ; and, consequently, orna- 
ments cast again for picture frames, &c. : — Jib. of 
diaculum ; ^Ib. of bees’ wax ; klb. of Burgundy pitch. 
Melt these together, and mix sufficient chalk to form 
the composition into a paste ; make them into small 
sticks, and they will be ready for use at any time. j 


Nature of Mineral Precipitates, — At the meeting 
of the Society of Friends of Natural History, held 
at Berlin, Mr. Link communicated some observa- 
tions on the formation of crystals. If fresh preci- 
pitates of many of the minerals are examined, they 
are found to be entirely composed of little globular 
bodies, which change, under the eye of the observer, 
into the crystals peculiar to the metal. This, how- 
ever, is not effected by their juxta- position, but by 
their bursting into each other, and uniting like soap. 
bubbles.^That these globules are hollow is not only 
proved by their difference in size in the same preci- 
pitate, but also by the angular and irregular forms 
which they present when dried up. 

Separation of Lime and Magnesia,—!^ anhydrous 
chloiide of magpesium be heated in the air, it absorbs 
oxygen and gives off chlorine. This decoiiqiositioii, 
that is to say, the conversion of chloride of magne- 
sium into magnesia, is more quick and complete 
when chlorate of potash is used instead of air as an 
oxidizing agent. This property renders the separa- 
tion of lime and magnesia very easy. A mixture or 
compound of these two bodies, dolomite for example, 
is to be'^dissolved in hydrochloric acid ; the solution 
is to be evaporated to dryness ; the residue of the 
evaporation is tp be heated in a platina capsule, till 
it ceases to yield hydrochloric acid, and then there 
are to be gradually added to the mass heated to low 
redness, small portions of chlorate of potash, till 
the disengagement of chlorine ceases. The residual 
mass is then a mixture of magnesia, chloride of cal- 
cium, and chloride of potassium, which are readily 
separated by treating the mixture with water, which 
dissolves the chloride of potassium and of calcium, 
while the magnesia is left ; from the mixture of 
chloride of potassium and of calcium the lime is pre- 
cipitated by carbonate of soda. — Journal de Pharm. 

Manufacture of Salt. — At the Royal Institution, 
on March 21, 1H35, INlr. Cartmacl gave an account 
of some modern improvements in the manufacture of 
salt. The manufacture of salt consists in evaporating 
the natural brine, or artificial brine formed from 
rock-salt, till the salt CTystallizes ; and the higher 
the temperature at which this is carried on, the finer 
is the salt. In the old process, rectangular flat iron 
pans, of a moderate size, were used as boilers ; but 
of late very large pans have been introduced ; and 
there is at presert a salt manufactory, in which the 
extent of pannage is 3 miles long by 8 feet wide.. 

The chief improvements in the manufacture of. 
salt consist in avoiding the evil effects of the pan- 
scratch ** — a technical term given to the earthy mat- 
ter which used to incrust the bottom of the flat boilers 
and cause the rapid destruction of the iron by the 
fire : also in economizing the heat. To gain these 
ends the boilers or pans are made very long, and the 
fire is applied only to a part. Above the part which 
is over the fire a cover is fixed, which dips a little 
way into the boiling fluid, so that the steam which 
is driven off is passed through a pipe at the top of 
the cover, and employed in warming other pans, pro- 
ducing salt of inferior quality. — ^The bottoms of the 
boilers exposed to the fire are concave ; and the fire 
being applied only to the middle, the collection of 
earthy matter on the heated parts of the boiler is 
avoided. — ^The hot water formed by the condensation 
of the steam is applied to warm fresh brine, to be ad- 
mitted to the pans ; and the heat of the flues from the 
fire is employed in a ** stoving-house *' to dry the 
manufactured salt. — Athehaum, 
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rOLISIlTNG AND SLITTING STON12S, 
(JLMS, ike. 

The art of Ihe lapiJary, like tliat of the turner, is« 
one which is p/'aelised nmcli by amateurs, and no 
doubt would be still more so were a kiu)wletlge of 
the requisite a])pfir.'itus more widely distributed. 
We give this week the description of a well-con- 
trived, rom})lete, and easily-managed machine, for 
polishing stones with facility, and that it is one 
which any person with ordinary mechanical ability 
may make for their own use, will, w’e trust, be a 
further recommendation. 

The polishing of stones must, at all times, lip 
conducted by a wheel whieli runs hdrizontally, 
because th(? abrasion of their surfac’es is occasioned 
by tlie attrition of some powder upon thei.i, and not 
by the wearing away of the wheel itself, as is the 
case with a common grindstone. It is requisite 
also, that the surface of them sliould be rendered 
perfectly flat — the upper side of the revolving 
wheel, therefore, is the jiart ncccss.irily employed, 
HS it is evident that the edge would make the sur- 
i'^.ce of a eoneave equal to tlie convexity of the 
polishing wheel. The slitting of stones, however, 
when done by a wheel requires that the stone .should 
he held against ihe rim of it. 'I’liese general obser- 
vations will render more evident, and easily under- 
stood, the following e.vjilanations of the ligurcfs on 
the previous })agc. 

Fig. 1.--A A represent two wheels, or di'^es, 
supported vertically, and free to move in that 
position - their spindles being loo.se from fop to bot- 
tom, as is .seen in Fig 2, and supported between 
the scicws C r, (Fig. 1,) at lop, and 1) 1) at 
bottom, li shows one of the whet Is with a moveable 
frame around it, reaching so high a.s to be exactly 
even with the upper sidi* of the revolving wheel. 
'rhi> frame, or cover, is intended to rest the stone, 
iVc., which is to be polished ui on during the 
operation. 'I'his part h not absolutely iieees.sary, 
but its use will be fmuul a great conveuiencc. The 
other wheel is rep ix sen fed without its cover, that 
the wheels and cords coinuuiiiicatiiig its motion 
may be more jdainlj .seen. F is a bed, or frame- 
work, composed of two liorizontal cheeks, framed 
together with supports, fly wheel, and treadles, 
exactly as in the lathe, and which will be understood 
without further deseriptioii. F F are two wheel.s, 
fixed to the respective sidi-s of the bed, and in- 
tended to produce an alteration in the motion from 
vertical to horizontal, as i.s seen by the cord which 
passes over them from the fly wheel. At G G are 
represented another coid, wliieh eommuiiicatcs 
motion from the one spindle to tlie other ; one of 
the wheels over which it pusses is seen at 11. II 
shows the under part, w'here eaidi wheel, and 
whatever belongs to it, is fixed to tlie bed. In the 
centre is seen the low’er end of the spindle, and on 
each bide of this a hole, seen near the letters I. 
Into these are driven weilges w’hich fasten the whole 
firmly together — but so that each may be removed 
backwards and forwards on the bed when ncce.s£ary, 
as it is by this means that the requisite conls are 
fightened. K shows a goniometer, or small ma- 
ohine, wliich may he set at any required angle by 
means of the rack and screw behind it, in order 
that when the stone is held tightly against the flat 
part it may be ground to any required angle. 

Fig. 2 rcpre.'ients one. of tlie wheels in section. 

A is the wheel upon which the stone is to be ground. 

B the pulley over which the line G, (Fig. 1,; passes. 


C a smaller pulley eonnected with the cord which 
])a.sses from the fly wheel. D the frame, or elbow, 
at the to]), FI the spindle. F the frame at bottom 
W’hich fixes down to the bed. G G the end section 
of the bed. II one of the wedges which fasten 
the whole together. 

It is evident that the above eunstriictions can be 
easily adapted to a common lathe, by having under- 
neath the mandril tv^’o small wheels, whu h aiisw'ering 
the same purpose as the wlieels F F, (Fig. 1,) will 
convey the motion to any thing which may he fitted 
up to tlie bed of the lathe, and which will revolve 
vertically. 

The jiolisKiiT^ and grinding wheels are so fitted 
up as to be capable of being easily removed and 
substituted by others, hence the use of the screw 
and nut represented on the siiindle in Fig. 2. 

The wheels requisite p.re a very thin iron one for 
slitting — one of copper — one of zinc, or tin, (not 
iron tinned) — one of hard wood— and one or two 
covered with wash leather. Stones may lie cut in 
two, or sliced by a fine wdre fixed in the frame of a 
common saw’, u.^ing diamond dust for diamonds, 
and tripoli for other stones. 

Diamonds arc to he ground with diamond pow’- 
der, snaked vvifli olive oil, upon a mill plate, or 
wheel, of very sofl steel. 

Oriental rubies, sapphires, and topazes, are cut 
with diamond powder, soaked with olive oil, on u 
copper wheel, 'fhe facets tlms formed are after- 
wards polished on another copper wheel with 
tripoli, temiiered with water. 

Emeralds, hyacinths, amethysts, garnets, agates, 
and other softer stones, are slit with a wire, ground 
at a lead wheel with emery and vvatiT, and are 
polished on a tin wlieel with tiipoli and water, or 
still better, on a zinc wheel, with putty powder and 
water. 

The more tender stones, and even tlie ])nstes, 
and marbles, are ground on a mill wheel of liard 
wood with emery and w’ater, and are jiolished with 
tripoli and water on another wheel of hard w’ood. 

Metals of various kinds, glass, &c., may be 
easily polished by the same ajijiaratus. 

MOUxNTlNG MIGIIOSCOFIC OIUECTS IN 
ALCOHOL. 

Tiik method of mounting in alcohol or spirit of 
wine is as follov'^s. Take a sli]» of glass, and 
cover it on one side with a coat of painter's white 
lead, leaving a si>aee in the middle large enough 
to contain the object to be mounted ; when this 
coat is dry, add another, and proceed thus until a 
sufficient thickness is obtained for the inelosure 
of the object to he mounted. The next thing is 
to procure a clear jiiecc of mica, free from veins 
and flaws, and rather smaller than the slip of 
gla.ss. Fill the cavity above referred’ to with 
spirit of wine ; place the object therein, and cover 
it with the plate of mica, which must he brought 
into close contact with the white lead, by gently 
pressing it with a smooth piece of wood from one 
extremity to the other, so as pcrfectlj to expel the 
air-bubblcs. In a few days the white lead W’ill 
have become hard, and if the mica be sound, the 
inclosed specimen may be preserved for years. In 
plants it must be remembered that excepting their 
elementary tissues, much of their delicacy is des- 
troyed by this method of mounting, although in 
many cases it is still highly desirable. 
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RExMARKS ON GLACIERS. 

BY M. AGASSIZ. 

(Reawncd from page 270, and concluded.) 

In regastMo exterriHl form, a glacier usually presents 
a more or less convex surface, particularly at the 
lower extremity. Tliis form results from the reflec- 
tion of the heat from the sides of the valley, which 
accelerates the melting of the ice at the edges of the 
glacier. When the ground on which the glacier 
moves, is hut little inclined and free from inequali- 
ties, the surface continues regular, and the mass is 
not divided. But if it has some obstacle to surmount 
in its jirogress, or if the ground present one of those 
sudden changes of level so frequent among the Alps, 
the mass splits transversely into irregular leaves, 
moving on their lower edge as round an axis, and 
s-eparated by wide erevices, which close again when 
the ground becomes less steep, just as the waves of a 
torrent again hecomo calm after a fall. A glacier, 
in fact, is .1 river of ice stereotyped, with its cas- 
cades, rapids, storms, an<l calms ; the superficial 
mass nroving more quickly, and the lateral portions 
being influenced by the form of the bed in which it 
moves. 

The destructive action of atmospheric agents on 
the nioiinlain summits from which glacier* descend, 
and on the crests and declivities which border the 
valleys in \vhi(di they move, the fall of avalanches, 
and the motion of the icc itself, are continually de- 
( aching along the whole ha'sin of the glacier, frag- 
ments of rock of every size, which roll into the place 
which the gl.wicr occui)ies, and rest upon its surface. 
'I’hcse debris, thus deposited on and carried along 
with the glacier in its progress, give rise to several 
lemarkahle phenomena. 'I he large^t of tlie'se frag- 
ments, by proteeting the ]>art of the ice which they 
cov er from the action of the sun’s rays and from 
rain, and also from evaporation (wliicli is often con- 
siderable, being occasioned by w'arm or dry w'iiids), 
become, by the sinking of the rest of the Surface, 
gradually insulated on the snirimit of a large pedes- 
tal or pillar of ice. This support, snflcririg in its 
turn from the action of the, same agents, soon gives 
way ; tlie block rolls down, and forms another 
pyramid at some distance. It is the^«e that are 
called the lablva des glacirrn, of wliieii tine exarnjdcs 
are aft’orded by the glaciers of the Aar. If these 
fragments do not exceed an ine.h in diameter, a phe- 
nomenon of a different discript ion takes place. 
Absorbing the solar rays, hy their jiroperty as 0 ])aque 
bodies, more rapidly than the ice, their entire mass, 
(not the surface merely, as in large blorks) becoiiie.s 
raised to a high tem])eratiire. Instead, therefore, 
of proteeting the iee beneath them, they cause it to 
melt, and hirm holes which often penetrate to a 
great deptli ; they even pierce the glacier from one 
side to the other ; for as long as a cons 1 ant cause of 
heat remains at the upper orilice, the whaler which 
fills them is warmed above zero, then descends by 
virtue of its maximum of density to the inferior beds, 
where it continues to perforate the iee by slowly 
inelting it. When we add to these phenomena the 
small currents of water running in every direction, 
uniting into torrciiL, and throwing themselves in 
eascades into the larger crevices w’hich open or close 
by turns, we shall be enabled to form an idea of the 
perpetufd movement going forw’ard at the suiface of 
a glacier. 

These blocks scattered over the glacier, thus move 
along with it, and at least reaching its edges, and 
being continually thrown otf, they acoumulate and 


form masses of debris more or less considerable, 
which are named moraines among the Alps. These 
moraines are either lateral^ disposed along the gla- 
cier parallel to its sides ; or temiinul^ bounding its 
lower extremity, and usually describing a semicircle ; 
or finally, median^ forming long tracks on the sur- 
face of the interior of the glacier itself. These latter 
are occasioned hy a union of the two lateral mo- 
raines of two glaciers descending two diflerent 
gorges, and uniting in the same valley. The two 
glaciers never heconrie Mended, as mi^ht be supposed, 
each prcsei ves its own direction and rate of progress, 
the line of sejiaration being the two lateral moraines, 
•which touch each other in sui*h a manner ns to form 
only one. However, when the progress of the two 
glaciers is very unequal, something like a division 
of the moraine takes place, and wc then see two 
or three jjaraHcl tiaeks, as in the glacier of the 
Aar. 'rhese median moraines produce the j)he- 
nomena of ta^es des glaciers on a large scale. 
Being placed at first in the depression formed hy 
the union of the two convex surfaces of the conti- 
guous glaciers, and protecting the ice which they 
cover from evaporation, they arc soon elevated on 
a base of ice, usually in the shape of an ass’s back, 
which, however, ilisa}>pears where the moraine 
spreads out towards its extremity. (Glacier of 
the Aar.) 

J^et us now examine what is the action of the 
ice on the snrlace which it traverses. Here, also, 
we find I’lagnients of rocks, which, hy being 
pressed and gumml, as if between the .stones of d 
mill, are eonimimited, or arrive, iii the fin in of 
rounded jjchhles, at the lower jiait, where they 
form the ba^e on which the cvtiemity of the 
glacier, and aNo the teiminal moraine itself, 
usually rest. While moving along a rocky alter- 
able MU face, the ice, by modifying it, produces 
various i>heaomcna, the princijilc of which are 
the following : 

It levels it hy the friction, and j»oli‘.hes it .‘some- 
times as j)erhrrly as could he done by the inaible- 
cultcr, cutting the fo.ssil Imdies and roncretiuiia 
wliieli it meets in its progress, and exercising its 
action equally upon the bottom of the bed and its 
sides. 

It rounds off all the angles and ineqii.ilities of 
the ground, giving them a mammilifonn appearance 
or Irausfoi miiig them into pro tube ''aLice& w iih rounded 
surfaces. 

When the ground admits, it scoops out broad 
furrow’s, from an inch to a foot in diameter, the 
length of which is to the direction of the movement 
of the ice, and of these the surface is equally; 
polished and the angles rubbed oft’. Here, also, 
might he mentioned spoon-shaped de])ressions, 
Vesembling the comineneement of a furrow which 
has not been continued, occasioned by certain 
movements of the iee, for which it is diflicult to 
account. They might he called the cuts of a 
chisel in the flat surtace of the rock. 

Particles of the hardest sand, which are always 
found between the iee and the rock, suidi a.-i small 
crystals of quartz &e., produce the same ellect as 
so many diamond.'s, by forming lines on tlicse 
polished surfaces, which arc thus covered with a 
iniiltitude of rcctlinear stria; jiarallel to racli 
other. These striae have no depeiuleiice on the 
structure, of the rock : they do not follow its 
cleavage ; they are seen to cut in two the crystals 
they traverse ; they arc always in lines of great 
inclination, and follow the direction which iIm 
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form of the subjacent ground has given fo the ice, 
whether in its regular progress or accidental devi- 
ations. Tlicy cannot be attributed therefore, as 
has been done by Deluc, to rapid currents of water, 
nor to muddy currents filled with fragments of 
rocks, as some other observers are inclined to 
believe. The debacle of the Dent du Midi, which 
presented a line example of a current of this 
nature, has not left any trace of this kind in any 
part of ks course. 

Finally, we perceive, on surfaces which the ice 
has left, other furrows, not rectilinear but undu- 
lated, often running into each other, and generally 
following the line of the greatest declivity. I'hesc 
are called (\irrenf elder in some parts of the Alps. 
These furrows are evidently owing to the ero.sion 
of waters circulating beneath the glacc, and 
gradually scrooping out a bed down the declivity. 
Other erosions are likewise observed, exactly re- 
sembling tliosc produced by a casekde in the place 
where it falls, and which probably have no other 
origin. 

All these actions of the ice are somehat modi- 
fied by the nature of the rock on which they are 
exercised. Granite becomes rounded in large 
masses, and broad convex surfaces of a pretty 
uniform description. The masses in limestone arc 
smaller, and acquire the most perfect polLsh. It 
alone presents beautiful surfaces, resembling those 
of a slab of marble from the hands of the work- 
man. Gneiss and the schists are more furrowed, 
although often in a direction transverse to their 
beds. 

MICROSCOPIC OBJECTS. 

Thk minute objects of creation are so numerous, 
and so varied, that it is extremely difficult to make 
a judicious arrangement of them, fully to answer 
the purpose of the microscopical inquirer, witliout 
appearing to descend to trivialities. The design of 
the present and fuiure papers is to offer a few prac- 
tical remarks upon each class of objects as tliey 
6ugg«-st tbemseUes to our notice, and with suiAi an 
arrangement as to be easily understood. We shall 
first treat on the iiiicroscojiical illustrations offered 
in tl’e vegetable kingdom, they being mostly of 
easy acquisition and not requiring any very power- 
ful instrument or very nice manipulation. 

Pollen is that fine dust which .sejiaratcs itself 
from the stamens or thread-like bodies, which arc 
found next within the corolla or blo.ssom of a flower. 
We are accustomed to see it as a yellow {lowder 
, frequently, but it by no means always takes this 
color ; various shades of orange, and through that to 
the bright browns are common, and yet to see it of 
a complete brown or umber color is extremely rare. 
Shades of purple, blue, scarlet, and flcsli color arc 
frequent. In the garden tulip it is quite black, 
though this color of pollen is rare, and still more so 
white and green ; in truth we remember no plant in 
which either of these colors occurs — hut the shape 
and texture are more to the niicroscopi',ts* purpose. 
Pollen is mostly spherical, or oval, sometimes with 
a smooth, at others with a roughened or mamillatcd 
surface, other shapes occur, and some of them ex- 
tremely curious ; in plants which are by no means 
uncommon, thus the pollen of the St. Johirs wort, 
and the spider-wort, is formed like a long spindle, 
that is like an oval drawn to a point at both ends, 
Fig. 2.) The pollen of the lily is of the same 
ape, but dotted on its surface, and with a pro- 


jecting line from end to end. 'J’hat of tlie common 
clover is Bke an oblong shell ; of tlie hoi age il is 
of the same shape, but with bright specks upon it ; 
of the primrose and cowslip it is also ohlong, hut 
without particular markings ; that of the violet 
resembling a brick ; of the corafrey plant like two 
globes united ; of the jonquil kidney-shaped. 'I'he 
pollen of the Spanish broom is curiously belted ; 
of the tuberose somewhat triangular, and of the 
phlox still more decidedly so, and with a round ball 
upon each point. Such remarks as these might be 
multi])lied almost without end. The following list 
contains many which are well worth examination, 
either from their shape, or the markings on their 
surfaces. 


Lopezia. 

Orchidcous Plants, 

Euphorbia. 

Sunflower. 

Acanthus. 

Convolvulus. 

Campanula. 

Pomjiion. 

Calla. 

Geranium. 

Pimpernel. 

Scarlet Sage. 

] lollyouk. 

Thrift. 

Larkfpar. 

Tulip. 

Lychnis, Scarlet. 

Fo.\- glove. 

Mallow. 

Ai hutiis. 

Malopc trifiilh. 

Moth Mullein. 

Man el of Pern. 

Net He. 

Nettle. 

Poppy. 

Pink. 

Till k’s- Cap Lily. 

Passion Flower. 

Jasmine. 

Mignionette. 

Fn.schja. 

Cucumber. 

Pine 'free. 


The organi/alion visible in the jiollcn of different 
plants is varied, and much more coriqilicatcd tliuri 
we might at first snppo.se. The pollen, for exam- 
ple, of the pinus sylvestri.s, or Scotch fir; is divided 
into four cells of which the two lateral ones jire- 
sent a yellow packet at their extremities, while the 
anterior one is transparent, and the posterior one 
w^hite "^and opaque?. The grains of the grass tribe 
appear to have a central paeke-t of still smaller 
grain*?, although the*y themselves are not more than 
the two-thousniuls five-Jiundredth part of an inch 
in diameter. The polh’ii of the field convolvulus 
appears to consist of six colls — of which three are 
ojmqiie, and three transparent, looking, therefore, 
like a parti-color/*d hall. The hybi.scus seriacus 
lias its pollen grains covered appareiiily with thick 
short hairs. The organizalion of the marvel of 
Peru is like the cells of a honey-comb. 

Raspail in liis“ Organii; Ghemistry” as.serts, that 
each grain of jmllen is in its young slate attached 
to the inner surface of the anther by a line thread 
or gut, which botanists have taken for interlacing 
filaments disposed at ramloin ; and ulao that the 
point of union of these to the grains may he easily 
discerned, forming as in seids a complete hilum, 
or scar, lie says, ** by making a urain ot pollen 
revolve in the water of an object holder, it is easy 
to observe the hilum, as it jiasses before the eye, 
sometimes carrying witli it a fragment of the cel- 
lular texture ; but to ]>rove it more plainly, it is 
necessary to place a grain of pollen in bulplmn'i^ 
acid, which dissolving the opaque substance con- 
tained in it, without attacking its involucruin, allows 
the opening of the hilum to be distinctly seen." 

The organic structure of pollen requires rather a 
high jiower, and it must be mounted as a transjiarent 
object, or rather placed in water, alcoiiol, ether, or 
acid. Its shape is best seen by the light refleettd 
from the silver cup, or reflector usually attached to 
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microscopes, and with a very moderate power. 
With the Stanhope lens it may be viewed with 
much advantage, it being only necessary to touch 
one end of the lens against the anthers of any 
flower when expanded, which will collect a suf- 
iiciency of the tine dust. 

+ 3 

D i » 

8 9 10 11 1 -^ 13 1 ^ 

The aboves figures illustrate sorT\p of the forms of 
farina, or pollen. 1, pollen of the sun-flower. 2, 
ditto of the St. John’s wort. 3, ditto of the euphor- 
bia, or milkwort. 4, ditto of the tuberose. 5, ditto 
of the sycamop' tree. 6, ditto of the primrose. 7, 
ditto of the junk. 8, ditto of the canterbury bell. 
9, ditto of the violet. 10, ditto of thebugloss. 11, 
ditto of the phlox. 12, ditto of many species of the 
orchis tribe. 13, ditto of the comfrey. 14, ditto of 
the riippia. 

BLOWING UP OF THE ROYAL GEORGE. 

Thk mclaneholy fate of this fine vessel, which sud- 
denly went down with all on board, at I’ortsniouth, 
June the 28tb, I7M2, by which calamity Admiral 
Keinpenfell, with 900 persons wore lost, has been 
thrust upon the jiuhlic attention, for some months 
jia.st, by the successful attempts of C’ol. Pnsley to 
ipinoM! the remains of the hulk from its situation, 
\iherc it much iinjiedcs the safe navigation of ves- 
sels into tile harbour of Portsmouth, as well as 
those which sail along the coast. The method of 
accomidishiiig this is blowing the vessel to pieces. 
1’he material employed is gunpowder, and the agent 
to inflame it galvanism — an agent which ha» been 
found invariably successful, infinitely mure so than 
the conveyance of the common electriciil shock, 
which was suggested and somewhat put to trial by 
j\Ir. ITarris some years since. 

We have been led to this subject now*^ because 
although all the daily prints and weekly magazines 
have Cv’hoed each other in what has been done, yet 
the method of it has hitherto been left unexjdained. 
The firing of gunpowder by common electricity wo 
exjdained in No. 19, page 148; and it was there 
seen that the fluid acted independent of any 
assistant agent, which occasioned the ignition of 
the jiowder ; in galvanism, another princijile is acted 
upon. It being known that a galvanic shock, (that 
is, a stream of the fluid) when made to pass tlirough 
a fine platjiia wire, raises tlic tomjieraliire of the 
wire, so that it becomes of a white heat, and 
sufficient to inflame gunjiowder — which it does so 
effectually, that wlicii the apparatus is in good 
order, no possible disappointment in this part of 
the exjieriment can arise. The galvanic battery 
is contained in a boat, moored about fiOO feet distant 
from the pcrjietidicular of the liulk. Two ropes, 
(which are made as follows,) proceeds from the boat 
to the cylinder of powder, A copper wire is care- 
fully covered with cotton, tliis is coated well with 
caoutchouc, or Indian rubber, which therefore 
forma a tube around it. capable of preventing the 
contact of the water and the wire, that thus the 
shock may be in no degree diminished. To keep 
these prepared wires from breaking by tension or 


casual injury each is inclosed in the centre of 
three rojies, which are bound tightly together 
throughout their whole length by rope yarn being 
twisted round them, and during the process of 
twisting, &c., tar is liberally used, ^hich they of 
course soak up until saturated. The cylinder con- 
taining the explosive material is a strong tin or 
iron case, capable of holding from 20 to 1200 lbs. 
of powder — of resisting every external pressure, 
and yet not so strong as to diminish, except in a 
very small degree, the force of the explosion, and 
above all things water-tight. ’I’his is the larger 
cylinder, to which a smaller cylinder containing 
oaly a pound or two of pow'der is affixed. It is 
into this latter vessel that the wires from the battery 
are conveyed. The manner of their att&chment to 
the platiiia wire is seen in the following cut, where 
P and N represent the two poles of the battery, 
and A the wire which connects them. The outer 
frame is suppose^ to be a section of the small 
cylinder above mentioned, and in which the powder 
surrounds the wire, and is also connected by un- 
interrupted communication with the larger quantity 
in the other vessel. 



The cylinders being prcjiared are carefully lowered 
to the bottom of the sea, and by the assistance of 
the divers, attached (o a convenient part of the 
hulk, I’he instant the two poles of the battery in 
the boat above are placed in contact with each 
other, the shock passes, and the explosion ensues. 
By these unerring means in a short time the an- 
chorage off S|)ithead will he cleared from the great 
impediment whicli has existed there so long, and 
which there was no means of removal until the 
science of galvanism lent its powerful and certain 
aid. 

The progress that has already been made, and 
also ft cursory remark or two will he seen in an 
extract from a letter inserted in TAr Tunes a few 
days hack by Col. Pasley, and W’hich is attached. 
In addition to which it may he remarked, that the 
total quantity of j)o\vder consumed has been 1 2,940 
lbs., and that the articles recovered have more than 
paid all expenses attending the operations. 



The above cut shows another arrangi ment of 
the wires, which is found more convenient in many 
circumstances, particularly in the blasting i f n'cks, 
it is also exactly the same apparatus winch is used 
when inflaming a bladder of hydrogen gas by sk 
common electrical shock, the tine wire at the 
bottom being only removed. A represents a round 



276 


MAGAZINE OF SCIENCE. 


plug of baked wood, or better than this, ivory 
which in galvanic blasting is driven tightly in the 
rock, a hole being previously bored and filled with 
guiijiowder. T and N are the two requisite wires 
passing tbro,in;h the wood and connected with tin 
fine platina wire at the lower end. C rejiresents r 
groove necessary to tie the bladder of gas to the 
ping when used for the electrical purpose mentioned 
above, but not necessary when used for the othe 
purpose. 

Ea tract from Colonel Paslefs Letter. 

“ We have recovered 12 guns, fi gun carriages, 100 
beams and riders, or large fragments of them, exclu- 
sive of other timbers, planks, and copper, besides 
the cookiI^g place and boilers complete — Ihc stem 
and great part of the bows on each side of it — the 
two capstans — part of the main-mast — and all that 
remained of the fore-mast. 

“ The divers informed me, soop after we commen- 
ced our operations in August last, tliat on going 
down to the bottom outside of the wreck, on a calm 
day, when the sun shines, they can just distingnidi 
the outline of it as a dark inass, hnt nothing more. 

“ No part of the Royal CnMirge ever rose to the 
suif.iee after our explosions, except some large 
fingrncnts of the main-mast, which were immedi- 
ately recovered liy the boats on duty, and carried 
into the dock-yard, and no harnaeles were found 
on any part of the wreck, to which a number of 
oysters, and actinen^y or sea aneinonies, only, had 
attached themselves in great abundance.” — l\ines. 
Nov. 19. 


PURPLE OF CASSIUS. 

PuRi'LE of Ca.^sius, (Gold purple,) is a vitrifiabic 
pigment, which stains glass and porcelain of a 
beautiful red or purple hue. Its projmration has 
been deemed a process of such nicety, as to be liable 
to fail in the most experieneed bands. 'J'hc follow- 
ing observations will, 1 hope, place the subject upon 
a surer fooling. 

The jiroper pigment can be obtained onl^*' by 
adding to a neutial muriate of gold a mixture of 
the protoehloridfi and ])erehloride of tin. Every 
thing depends ujion this intermediate state of the 
tin ; for the protochloridc does not afford, even with 
a concentrated solution of gold, eitlier a chesnut- 
browii, a IjIuc, a green, a metallic preci]ntate, or 
one of a jiurple tone ; the perehloride occasions no 
precipitate whatever, wdiether the solution of gold 
he strong or dilute : but properly a neutral mixture 
of 1 part of crystallv.ed protoehloride of tin, with 
•2 parts of cry.slallized perehloride, produces, wuth 1 
jiart of crystallized chloride of gold (all being in 
solution), a beautiful purple-colored precipitate. Aw 
excess of the protosalt of tin gives a yellow, blue, or 
green cast ; an excess of the persalt gives a red and 
violet cast ; an excess in the gold salt occasions, with 
lieat (but not otherwise), a change from the violet 
and rhesriut-brown precipitate into red. According 
to Fuchs, a solution of the sesquioxide of tin in mu- 
riatic ai id, or of the sesi|uiehloridc in water, serves 
the same purpose, when dropjicd into a very dilute 
solution of gold. 

liuisson ]ue]»arps gold-purple in the following 
way. He dissolves, first, 1 gramme of the best tin 
in a sufficient quantity of muriatic acid, taking care 
that the solution is neutral ; next, 2 grammes of tin 
in aqua regia, composed of p.ars of nitric acid, 
and 1 jiart of muriatic, so that the solution can 


contain no protoxide ; lastly, 7 grammes of fine 
gold in a mixture of 1 part of nitric acid, and G of 
muriatic, observing to make the solution neutral. 
This solution of gold being diluted with 3^ litres of 
water (about 3 quarts), the solution of the ))er- 
chloride of tin is to be added at once, and afterwards 
that of the profochloride, drop by drop, till the 
precipitate thenihy formed acquires the wished-for 
tone ; after which it should be edulcorated by 
w'asliing, as quickly as po.ssible. 

Frick giv^ps the following prescription Let tin 
be set to dissolve in very dilute aqu i regia without 
heat, till the fluid becomes faintly opalescent, when 
the metal must be taken out, and weighed. The 
liquor is to be diluted largely with wafer, and a de- 
finite weight of a dilute solution of gold, and dilute 
sulphuric acid, is to be simultaneously stirred into 
the nitro-muriate of tin. The quantity of solution 
of gold to he poured into the tin liquor must be 
sin-b, that the gold iu the one is to the tin in the 
other in the ratio of 3C to 10. 

Gobi -purple becomes brighter when it is dry, but 
appears still ns a dirty-brown powder. Miirintic 
acid takei; the tin out of the frcsh-niadc precipitate, 
and leaves the gold cither in the state of metal or 
of a blue powder. At a temperature between 21 2"^ 
and 300“ Fahr., \nercury dissolves out all the gold 
from the ordinary purple of Cassius. 

Relative to the (•(mstitution of gold-piirplc, two 
views are entertained: according to the first, the 
gold is associated in the metallic state ahing with 
the o.\ide of tin * according to tlie, second, the gold 
exists as a purple oxide along witli the sc.-quio\idc 
01 peroxide of tin. Its composition is dilferently 


reported by diflerent clien lists. 

The constituents, 

according to — 

Gold. 

Tin oxide. 

Oberkampf, in tlic jiurple pre- 
cipitate, are - - 

39-H2 

60-18 

violet ditto 

20-:)H 

7 >’‘12 

BcrzcKus - - - - 

30/25 

69-275 

l3ui^^on - - - - 

30' 19 

69-81 

Gay Lussac - - - 

30-H!) 

69-11 

Fuchs - - - , - 

17'87 

82-13 


If to a mixture of jirotochloridc of tin, anil })er- 
ehloride of iron, a properly diluted solution of gold 
be added, a very beautiful purple precipitate of 
Cassius will immediately fall, while the iron will be 
ft in the liquid in the state of a protochloride, 
riie purple tlius prepared keeps in the air for a long 
.iine without alteration. Mercury does not precipi- 
,ate from it the smallest trace of gold. 

YEAST. 

, EAST is the barm or froth which rises in beer, 
and other malt liquors, during a state of fermen- 
tation. When thrown up by one quantity of malt 
or Tinons liquid, it may be preserved to be put 
into another, at a future period ; on which it will 
exert a similar fermentative action. Yeast is like- 
wise used in the making of bread, which without 
such an addition would he heavy and unwholesome. 

It has a vinous, sour odour ; a bitter taste, arising 
from the hops in the malt liquor ; and it reddens 
the vegetable blues. When it is filtered, a matter 
lemains which possesses properties similar to vege- 
table gluten, by this separation the yeast loses the 
property of exciting fermentation, hut recovers it 
again wlien the gluten is added. The addition of 
yeast to any; vegetable substance, containing sac- 
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ohnrim* nnr.ftcr, PNcitcs fermentation by generatinij 
u (]u:iritity of carbonic acid gas. I'liis very useful 
snb.staiK'fi cannot be always piociircd conveniently 
from malt liquors for baking and lirewing ; the 
following methods will be found useful for its 
extemporaneous preparation. 

First Mrfhod.— !A\\ two quarts of soft water 
with wheat flour, to the consi.stence of thick gruel, 
boil it gently for half an hour, and when almost 
cold, stir into it half a pound of sugar and four 
spoonsfull of good yeast. Put the whole into a 
large jug, or earthen vessel, with a narrow top, and 
place it before the fire, so that it may, by a mode- 
rate heat, ferment. The fermentation will throw up 
a thin liquor, which pour off and throw away ; 
keep the remainder for use, ('in a rt)ol place,) in a 
bottle, or jug tied over. 'Phe same quantity of this, 
as of common yeast, will suffice to bake or brew 
with. Four spoonsfull of this yeast will make a 
fresh quantity as before, and the stO(;k may be 
always kept up, by fermenting the new with the 
remainder of the former quantity. 

Amt her Methotl,~-Vn\iQ six quarts of soft water 
and two handsfull of wlieateu meal or barley ; stir 
the hitler in the water before tlic mixture is placed 
over the fire, where it must boil tiU two-thirds are 
evapor.itcd. When this decoction becomes cool, 
incorporate with it, by means of a whisk, two drams 
of salt of tartar, and one dram of cream of tartar, 
previously mixed. The whole slmuld now be kept 
in a ivarm place. Thus, a very strong yeast for 
brewing, distilling, and baking, may be obtained. 
For the last-mentioned purpo.se, however, it ought 
to be diluted with pure water, and passed through a 
sieve, before it is kneaded with the dough, in order 
to deprive it of its alkaline taste. 

In countries where yea.st is scarce, it is a common 
practice to twist hazcl-twigg so as to he fuP of 
* chinks, anil then to steep them in ale-yeast during 
fermentation. The twigs are then bung up to dry, 
and at the next brewing they arc put into the* wort 
instead of yeast. In Italy the chips are frequently^ 
]mt into turbid wdne, for the purpose of clearing it : 
this is effected in about twen^-four hours. 

Ymst Cakes . — In Long Islaml, America, they 
are in the habit of making yeast cakes on<’,c a year. 
These arc dissolved and mixed with the dough, 
w'hich it raises in such a manner u« to form it into 
most excellent bread. The following is tlie method 
in which these cakes are made : — rub three ounces 
of hops so as to separate them, and then put them 
into a gallon of boiling water, wdierc they are to 
boil for half an hour. Now strain the liquor through 
a fine sieve into an earthen vessel, and while it is 
hot put in tliree pounds and a lialf of rye Hour ; 
stirring the liquor well and quickly ns the Hour is 
put in. When it becomes as cool as w'ort for 
brewing, add half a jiint of good yeast. On the 
following day, whilst the mixture i.s fermenting or 
W'orking, stir well into it seven pounds of liuliau 
corn meal, this will render the whole mass stiff like 
dough ; this dough is to he wtU kneaded and rolled 
out into cakes about a third of an inch in thickness. 
These cakes are to be cut out into large discs or 
lozenges, or any other shape, by an inverted tumbler 
or other instrument, and being placed on a sheet 
of tinned iron, or on a piece of board, arc to be 
dried by the heat of the sun. If care be taken that 
they are frequently turned, and that they receive no 
Vet or moisture, they will become os hard as sliip- 
l>iseuit, and may be kept in a bag or box, which is 
^ be hung up. or kept in an airy and perfectly dry 


situation. When bread is to be made, two cakes 
of the above mentioned thickness, and about three 
inches in diameter, arc to be broken and put into 
hot water, where they are to remain all night, tho 
vessel standing near the fire. In the* morning they 
will be entirely dissolved, and then the mixture is 
to be employed in setting the sponge in the same 
way that beer yeast is used. 

In making a further supply for the next year, 
beer or ale yeast may be used as before ; but this is 
not necessary where a cake of the old stock remains, 
this acting on the new mixture in precisely the 
same way. If the dry cakes were reduced to pow- 
der in a mortar the same results w'ould take place 
with perhaps more convenience and Is.^^s loss of 
time. Regarding the employment of Indian meal, 
it is used because it is of a le.ss adhesive nature than 
wheaten flour, but where Indian meal eannot easily 
be procured, white pea meal, or even barley meal, 
will answer the pufposc equally well. The princi- 
pal art, or requisite, in making yeast cakes, consists 
in drying them quickly and well, and in perventing 
them from coming in contact with the least particle 
of moisture until they are used. 


FORMATION OF PEARLS. 

Pkarls are found in a shell fish of the oyster 
kind, but the formation of them has piilzzed both 
ancient and modern naturalists, and has given 
•asion to several hypothese.s. Pliny, Soliniis, 
and others of the ancients, supjiose them formeil 
of the dew which (they say) tlie fi.^sli rises every 
morning to the surface of the water, and opens 
its shell to imbibe ; but this is manifestly false, 
the pearl oysters growing fast to the rocks, and 
ne\er rising to the surface. Others will ha\e 
pearl to be the eggs of the fislu's that ])rotluce 
them, but this does not consist with tho jihenomona, 
for they are found through the whole substance 
of the oyster : in the head, the coat that covers 
it, the stomach, and in gcniTal in all the fleshy and 
muscifclous parts, so that there is no reason to think 
that the pearls should be in oysters what eggs 
and spawn arc in fowls and fishes, 'fliis indeed 
may be said, that there is a multitude of little eggs 
in form of seed, some whereof grow and ripen, 
whilst the rest continue nearly in the same state, 
.so in each oyster one pearl is usually found larger 
than the rest, and w’hich ri; ens f.i.^tcr than the 
others; and sometimes this giows so large as to 
hinder the oyster from sliutling, in which case the 
fish rots and dies. 

In the memoirs of the French Academy, M. Rean- • 
.nor as a very curious paper on the formation 
bbtli of shells and pearls; where he observes, 
Lhat pearls are formed like, stones in other ani- 
nals, as those of the bladder, kidneys, &c., and 
hat they arc apparently the elfects of a disease 
ii tlie fish, deriving their origin from juices ex- 
.ravasatedoutof some broken vessels, and detained 
ind fixed among the membranes. To evince the 
possibility of this, he shows that the shells of sea 
ishes as well as those of snails, &c., are wholly 
.brmed of a ghitiiious strong matter oozing out of 
the body of the animal ; and therefore it is no 
wonder that such animals as have vessels con- 
taining a sufficient quantity of strong matter to 
build and extend the shell, should have enough to 
form stones in case the juice destined for the 
growth of the sliell should happen to overflow. 
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and burst forth on any cavity of the body, or 
among the membranes. To confirm this system, 
be observes that the inner surface of the common 
pearl muscle ,is of a mother-of-pearl color in one 
part, and reddish in another; and the pearls 
found in this are likewise of two colors, eiactly 
corresponding with those of the shell, which 
shows that in the same place wherein the trans- 
piration of a certain juice had formed a coat or 
layer of shell of a certain 6olor, the vessels which 
conveyed that juice being broke, a little mass or 
collection of it is formed, and, hardening, becomes 
a pearl of the same color with that of the shell ^to 
which it corresponds. Pearls have this advantage 
over pre^ous stones dug out of rocks, that the 
latter owe their lustre to the industry of men, but 
the former are born with that beautiful water 
which gives them their value. They are found 
perfectly polished in the abyss of the sea, and 
nature has put the last hand tofthem ere they are 
separated from their mother. 

There is a curious method of making counter- 
feit pearls, which was discovered by the Sieur 
Janin, and seems worthy to be described. This 
artist having observed that the scales of the little 
fish called the bleak, had not only all the lustre of 
the real pearl, but that after beating them to pow- 
der in water, they returned to their former* bril- 
liancy upon drying, he bethought of setting a 
little mass thereof in the cavity of a bead, made 
of a kind of opal, or glass, which had likewise a 
pearly color. For this purpose he made use of a 
glass tube about six inches long, sharp at one end, 
and somewhat ctooked, through which he blowed 
a drop of the matter into the bead, and to spread 
it equally throughout the inner circumference, 
shook it gentiy a long time in a basket lined with 
paper. The pulverized scales fastened by this 
motion to the inside of the bead, resume their 
lustre as they dry, and nothing remains but to 
stop up the aperture, which is done by melted 
wax conveyed into it with a tube like that used in 
introducing the dissolved scales. The superfluous 
wax being cleared away, the beads were perlbrated 
and strung, and then formed into necklaces. 


To the Editor. 

Sir. — I send you an account of a scorpion, found 
alive by some workmen when unloading some 
timber (logwood) from Cuba, at Howley Quay, 
near this town, in August last ; as soon as disco- 
vered it was sent to a person from whom 1 had the 
following. J. O. B. RTLANDS. 

JFarrington. 

** When I received the scorpion I mentioned to 
you it appeared much exhausted ; thinking it wps 
chilled, I took it into the green-house, where it was 
exposed to the full glare of the sun, at about eleven, 
A.M. this had little effect on it ; 1 then thought it 
might want food, and laming a hive-bee, dropped it 
upon the scorpion's bock, upon which, by the ap- 
plication of the spur at the extremity of its tail, it 
threw the bee to the distance of eight inches or a 
foot, making great exertions to escape, it also exhi- 
bited great fear whenever the bee was put near it. 

"After this it appeared totally exhausted, and 
thinking again that it was cold, I put it into a 
sheet of irriting paper, and covering it with a bell 
glass, again exposed it to the sun, it remained some 
time without moving ; on putting a large house fly 


near it, however, without the leai.*t symptom of fear, 
the scorpion pressed it t3 its mouth, but did not 
afterwards move ; in about a quarter of an hour it 
was again looked at, and was found quite dead."* 

* This and tho former exposure, no doubt,, hastened its 
death. The habys of the scorpion arc, in a great measure, 
nocturnal, and when it does come out in the day lime it keeps 
in the deepest shade. A damp, warm, and shady position 
would, therefore, have been the most proper one in which to 
have placed It. 


MISCELLANIES. 

Liquid Leather. Dr. Bernland, of Larria, in 
Germany, is said to have discovered a method of 
making leather out of certain refuse and waste 
animal snbstances. A manufactory of this nature 
has been established near Vienna. No part of the 
process is explained, only it is said that the sub- 
stance is at one time in a complete state of fluidity, 
and may then be cast into shoes, boots, &c. 

To make Black C/m/Ar.— Chalk or charcoal, is 
first to be sawed in 3-inch lengths, free from knots ; 
then saw them longitudinally in narrow strips. 
Procure a tin trough, about 4 inches by 3, and 
partly fill it with white wax ; and, after properly 
melt^. the pieces of charcoal are to be saturated 
for 48 hours, and, after draining, they are fit for use. 

New Minim Measure . — At a late meeting of the 
Medico-Botauical Society, a new minim measure 
was exhibited, the invention of a gentleman of the 
name of Alsop, residing in Sloane Square, Chelsea. 

It consists of a graduated glass tube, with a large 
opening at the upper end, and a smaller or capillary 
one at its lower extremity. It is worked by a piston, 
which fits closely to the sides of the tube, but does 
not come dowu close to the lower orifice, there be- 
ing, therefore, a column of air between ^ it and the 
opening. In order to use it, the lower end is im- 
mersed in the fluid of which some minims are re- 
quired, and the piston pulled up ; the column of * 
air rises also, and, a vacuum being thus caused, the 
fluid 'enters. It is now to be examined, and if too 
much fluid has entered, depressing the piston gently 
will enable the operator to expel a few drops, until 
he has obtained the required quantity. If there be 
too little, he must, of course, re-immersc it, and re- 
peat the proceeding just described. The advantage 
of the piston not reaching to the lower orifice is, 
that a column of,air is left between it and the open- 
ing, which rises when the instrument is used, in- 
tervening between the fluid aud the lower end of the 
piston, and thus prevents any of the medicine ad- 
hering to it, which, in some cases, as where hydro- 
cyanic acid, &c. are employed, might be injurious. 
The instrument is cleaned in the same way that 
fluids are measured, by drawing up a quantity of 
water into it. — Athenaum. 


QUERIES. 

Hl^How is brasB bronzed, and also cleaned fur lacquer- 
ing ? Answered on page 398. 

142— If a plummet be suspended over the elde of a rnoun* 
tain would It be attracted out of Its perpendicularity ? An- 
swered on page 413. 

143— Wnat Is the easiest construction of an electrical botU» 
which may be charged by an excited ribbon ? 

144— How are glasses put in the rims of spectacles ? In the 
same way as watch glasses are put into their rims. 

145— How are the Protean pictures, which represent one 
view by day, and another by night, painted and managed ? 
Answered on page 227. 

140— What is the meChod of making the Chinese artificial 
fire-works Answered on page 297. 

147— How is lacquer for brass and tin-ware made f Afir 
swered on page 312. 
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MOVEABLE MAGTC LANTHORN 
SLIDERS. 

The sliders usually employed for the magic lanthom 
are formed of an ordinary piece of glass, sur- 
rounded by a slight frame, altogether being at lb 
largest 1 inches wide by 12 or 14 long, and varying 
from this size to any smaller dimensions, according 
as the lanthorn may require : for moveable sliders 
tlie size should vary according to circumstances 
which will readily suggest themselves to those who 
would make them for their own use. 

'I’he subjects, it need not be said, are extremely 
various— views, grotesques, processions, and alIe-‘ 
gorical subjects are but among the number, and 
these with numerous others may be represented 
with effect w'ithout implying any peculiar contri- 
vance or construction of the apparatus, hut that is 
not the case with others objects may be made to 
appear and disapjiear, to increase vor diminish, to 
move and alter their position, and to represent the 
same object under various circumstances ; these 
various improvements are occasioned by what are 
called moveable sliders ^ and to explain the method 
of arranging some of them is our present object ; 
before entering into which, however, it may be use- 
ful to observe, that those glasses which are black- 
ened all over, except where the objects are to be 
seen, are called phantasmagoreal glasses, and those 
of wiiich the glass is left translucent, are called 
magic lanthorn glasses. 

Landscape G'ass, — This properly is not a move- 
able slider, but one on which several views are 
painted, in such a manner that the one is very 
readily substituted for the other, without changing 
the glass, but merely pushing it forwards a certain 
space ; glasses of this kind are used by Mr. Childe. 
Fig. 1, represents a glass of this description, in 
which are seen four distinct view's, separated from 
each other by a lighthouse, tree, an<l ruin. 

Storm Glass. — The various gradations of light, 
as from night till mid-day, and also from calmness 
to storm is easily imitated ; as follows, suppose 
Fig. 2 to be a common slider, piiintcd to reprewent 
calmness at one end, both of sky and sea ; a little 
further along it both should appear a little ruffled ; 
still further on more so, and near the other end 
stormy and tempestuous ; this being drawn through 
the nozzle of the lanthorn would of course represent 
a gradation of weather, from one extreme state to 
that of the other ; if now a piece of glass be taken, 
upon which ships are drawn, as in the other glass 
represented, and this made to slide at the back of 
. the former, it would of course represent those vessels 
in quiet at one time, and in danger another; so 
also, suppose the vessel to remain at rest, and the 
weather glass to be put in motion, a variety of the'' 
effect will ensue. 

Upon the same principle one glass may represent 
a landscape, and a second, all the gradations of 
light, from the brightest day-light to the densest 
gloom, or the quiet of a moonlight view ; a hue 
effect may be produced by the aid of *b third glass 
representing moving figures, such as countrymen 
going home, banditti, gipsies, &c., who may by a 
very little contrivance have their fire and cam]) ket- 
tle. The way in which a second glass is fixed, and 
made to work easily, is this : let the view. Fig. 3, 
be the glass in a frame, cut away the frame at each 
end, so that it shall be even with tlie glass, except i 
the thickness of a card, and fasten aloi.g the glass 
from end to end two narrow strips of card, one at * 


the top, the otiicr at the bottom. Tlie glass which 
is to move is to be cut of such a size as exactly to 
run between the upper and under frame, and upon 
the strips of card ; they may he prevented falling 
out by a fine pin or two driven close to their outer 
surface into the frame. 

Sliders in which the Eyesy ^c. move. — Fig. 4 
will explain this readily : upon one glass are seen 
two animals’ heads, one to move its eyes, the other 
its mouth ; the way in which the motions are 
caused is easily managed, — at A is seen a white 
space upon which is painted a lower jaw, this is a 
bit of talc, and must in reality be painted blackf 
except where the jaw, comes, and a hole corres- 
ponding to it left white in the perfect slider ; the 
talc bearing the lu^er jaw is capable of moving up 
and down, by means of the slight lever fastened 
from it to the frame, and projecting from it a short 
distance beyond ; as this projection is moved up and 
down, so will the jaw in still greater proportion. 
The motion of the eyes is seen in B, where the 
])iece of talc is left white, the eyes painted black, 
and drawn backwards and forwards by the side 
lever ; to f)revent them moving loo far either one 
way or the other, a stud must be put on each side 
of the talc or of the lever ; this may be a drop of 
wax upon the glass itself, or anything else which, 
under jiarticnbir circumstances, may he more con- 
venient, 

Dovble Sliders . — These are made by two j)icces 
of glass put behind a fixed slider in a frame, so that 
they shall meet in the centre. One of the most 
common applications is where a bust of some noted 
character is seen first without extraneous ornament, 
and afterwards with a wreath of laurel around it. 
Upon the fixed glass. Fig. 5, is painted a bust with 
a wreath around it as represented ; the two ])iec*es 
of glass placed behind it have black ])atches painted 
on them, so that when pushed close together the 
patches cover over the wriath, and| of course, 
-•onceal it from view ; when these are separated, by 
drawing each outwards towards the end, the wreath 
is exposed. Glasses with single sliders of this 
descri]>tion are easily made — for examjile, a man 
with a lathered chin may be represented, and a 
barber standing over hiiU, his hand and razor may 
thus be easily and effectually made to display the 
requisite motion. ^ 

Cliange of attitude is thus to be managed, see 
Fig. G ; paint upon a common slider in a frame a 
nan witli four arms and four legs, furnish it with 
wo sliders at back, as in the last experiment, and 
Daiiit upon these eight black patches, (four only are 
•een in our view ) ; when the sliders are in one 
losition these patches cover over two of the legs 
ind two of the arms, when they are altered in 
losition they cover over the other legs and arms, 

)ut at the same time display the former. Many 
ery laughable sliders are made upon this principle, 
is a man dancing on a tight rope, a clown in various 
antics, a man thrown over his horse’s head, and 
tumerous others. 

A Ship Sailiny, on Fire^ and a Hulki is easily 
managed, but upon a still different principle. See 
~<'ig. 7. First, suppose on the fixed slider you paint 
hulk, with white around it, and at the back of it 
lace a long single slider, painted black excejit the 
ower part, even with the top of the hulk, which is 
o be white all along, and also at two places of the 
ip|)er pturt, so painted as at one to represent the 
igging and sails of a shi]) on a bla(‘,k ground, and at 
the other plapo the same space : but painted with the 
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masts, sails, burning, &c., also on a black ground; 
the space beneath may be tinged with red, to throw 
a reflection on the hulk and water. Put the slider 
so that the flrst shall appear over the hulk, and the 
ship will be seen in full glory, and perf(‘ct ; suddenly 
change td the next and the ship will seem on Are ; 
again change the view, and put a black part of the 
slider over the ship and she will seem but a wreck, 
dismasted and sinking. 

The Expanding i?o«e, see Fig. 8. — This is a very 
effective design. Paint on a fixed slider a rose, 
fully expanded, with, if, you please, leaves, stem, 
&c., and place behind it two sliders made of talc, or 
thin brass, or tin, so that they will open in the seg- 
ment of a circle, open these by two levers, as seen 
in the second part of our figure, flushing each lever 
forwards, which, as they are supported in the middle 
by pivots, will expand the upper part of them, in 
the same degree as the lower part is closed, then the 
rose, which at first was so shut up b> the sliders as 
to appear but a bud, will seem to expand gradually. 
This effect may be obtained by simple double sliders, 
as in the head with the wreath, but it is infinitely 
lens natural than the above. In one df the views 
of Mr. Childe, a Cupid appears to issue from the 
rose, but this is occasioned by the assistance of a 
second magic lanthorn ; such also is the case with 
the figure of Fame dropping a wreath, &c. 

We could have wished to have extended these 
remarks to other objects and cases, particularly to 
Mr. Childe*s exhibition, but cannot do so because 
we forget the various changes which he exhibits. 
W^e have, however, some remarks to make at a 
future time on astronomical sliders, and arlijicinl 
pre-works and also on the general management of 
the magic lanthorn. 

GLASS-BLOWING 

(Resumed from page 270 , and concluded.) 

Bending . — If the tube is narrow, and the sides arc 
pretty thick, this operation presents no difliculty. 
You heat the tube, but not too much, lest it become 
deformed ; a reddish brown heat is sufficient, for 
at that temperature it gives way to the slightest 
effort you make to bend it. 'l"ou should, as much 
as possible, avoid making the bend too abrupt. For 
this purpose, you heat a zone of one or two inches 
in extent at once, by moving the tube backwards 
and forwards in the flame, and you take care to bend 
it very gradually. 

But if the tube is large, or its sides are thin, and 
you bend it without proper precautions, the force 
you employ entirely destroys its cylindrical form, 
and the bent part exhibits notbing but a double fiat- 
tening— a canal, more or less compressed. 

To avoid this deformity it is necessary, first, to seal 
the tube at one extremity, and then, while giving it 
a certain curvature, to blow cautiously by the other 
extremity, which, for convenience sake, should pre- 
viously be drawn out. When tubes have been de- 
formed by bad bending, as above described, you may, 
by following this method, correct the fault; that is 
to say, upon scaling one extremitity of the deformed 
tube, heating the flattened part, and blowing into 
the other extremity, you can, with care, reproduce 
the round form. 

In general, that a curvature may be well-made, 
it is necessary that the side of the tube which is to 
form the concave part he sufficiently softened by 
heat to sink of itself equally in every pa*rt during 
the operation, while the other side be |mly softened 


to such a degree as to enable it to give way under 
the force applied to bend it. On this account, 
after having softened in a cherry red heat one side 
of the tube, you should turn the other side, which 
is to form the exterior, of the curvature, towards 
you, and then, exposing it to the point of the jet, 
you should bend the tube immediately upon its 
beginning to sink under the heat. 

Soldering . — If the tubes which you propose to 
solder are of a small diameter, pretty equal in size, 
and have thick sides, it is sufficient, before joining 
them together, to widen them equally at their 
extremities, by agitating a metallic rod within 
dthem. 

But if they have thin sides, or ar^ of a large 
diameter, the bringing of their sides,* into juxta- 
position is very difficult, and the method of solder- 
ing just indicated becomes insufficient. In this 


very much facilitates the soldering. 

Finally, when the tubes are of a very different 
diameter, you must draw out the extremity of the 
larger and cut it where the part drawn out cor- 
responds in diameter to the tube which it is to .be 
joined to. 

When the holes are well prepared, you heat at 
the same time the two parts that arc soldered 
together, and join them at the moment when they 
enter into fusion. You must push them slightly 
together, and continue to heat successively all their 
points of contact; whereupon the two tubes soon 
unite perfectly. As it is almost always necessary, 
when you desire the soldering to be neatly done, 
or the joint to be imperceptible, to terminate the 
operation by blowing, it is proper to prepare the 
extreme ends of the tubes before-band. When the 
points of junction are perfectly softened, and com- 
pletely incorporated with each other, you introduce 
a little air into the tube, which produces a swelling 
at the joint. As soon as this has taken place, you 
must gently pull the two ends of the joined tube in 
difft^rent directions, by which means the swelled 
portion at the joint is brought down to the size of 
the other parts of the tube, so that the whole 
surface becomes continuous. The soldering is then 
finished. 

To solder a bulb ora cylinder between tw’o points, 
to the extremity of a capillary tube, you cut and 
seal one of the points at a short distance from the 
bulb, and at the moment when this extremity is in 
fusion you pierce it by blowing strongly at the other 
extremity. By this means the opening of the 
reservoir is tcTiniiiated by edges very much widcnecT 
which facilitates considerably its being brought 
• into juxta-position with the little tube. In order 
that the ends of the two tubes may be well in- 
corporated the one with the other, you should keep 
the soldered joint for some time in the flame, and 
ought to blow in the tube, push the ends together 
and draw them asunder, until the protuberance is 
no longer perceptible. 

If, after liaving joined two tubes, it should be 
found that there still exists an opening too con- 
siderable to he closed by simply pushing the two 
tubes one upon another, you can close such un 
opening by means of a morsel of glass, applied by 
presenting the fused end of an auxiliary tube. 

You should avoid soldering together two different 
sjieeies of glass —for example, a tube of ordinary 
glass with a tube of flint-glass ; because these two 
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species of glass experience a diflerent degree of 
contraction upon cooling, and if joined together 
ivhile in a fused state, are so violently pulled fiom 
one another as they become cool, that thq^ cohesion 
of the point of soldering is infallibly overcome, 
and the tube breaks. You ought also, for a similar 
reason, to take care not to accumulate a greater 
mass of glass in one place then in another. 

PRESERVING FUNGI. 

As the present is the season when fungi abound in 
every situation, it may not be uninteresting to our 
country readers to learn their uses, and to botanists 
to know the mode of preparation for the herbarium 
adopted by‘'Dr. Klotch and Dr. Hooker, both of 
whom are knowm to have bestowed so much atten- 
tion on this difficult part of botany. ^ 

Their qualities are various, many are used very 
extensively as articles of food, u few are endowed 
with valuable medicinal properties, numbers are 
liighly ]>oisonous, and the ravages of several in 
dock-yards, corn-fields, orcliards, ^kc., are incal- 
culuble. A few possess the remarkable property 
of exhaling hydrogen gas. Some, however, exhale 
carbonic-acid gas and inhale oxygon. 

In this country. Fungi are so generally objects of 
prejudice and disgust, that their real importance 
us useful productions is little appreciated. With 
the exception of the common Mushroof/tf scarcely 
a single species of Aaaric is in general accurately 
distinguished, and though many speak of another 
kind, under the name Champignon^ there are 
few persons who know what to gather, and the 
fatal mistakes which have in consequence been 
made, have increased the disinclination to the use 
of any but the Mushroom, Truffels and Morels 
arc so local and scarce, that they are by no means 
generally known, seldom appearing at common 
tallies, and probably the greater part of wliat are 
sold is imported. Agaricus Georgii^ A.personatus 
and A. jtrocerus are occasionally brought to Covent 
Garden Market, but their consumption is quite 
trifling. Boletus eduliSf which is a most abundant 
and excellent species, is, I believe, altogether 
unknown, and the same may be said of several 
approved kinds, which on the continent, are in 
constant u.se and regularly exposed for sale. 
Indeed in many parts of Europe, but especially 
Poland and Russia, they form a most important 
part of the food of the common people, and in the 
latter country whole trijbes are mainly supported 
by them, scarcely any species, except the dung 
undflg AgaiHcSf being rejected. Even those kinds 
rtwlsich arc elsewhere refused by common consent 
Hb poisonous, on account of their extreme acridity, 
are taken with impunity, being extensively dried, 
or pickled in salt or vinegar for winter use. It is 
probable that this harmlessness arises from the 
particular mode of preparation, for fi’om the exact 
account of Pallas, and the general diffusion of 
various species in various countries, there is no 
retoon to doubt the fact, that sorts justly esteemed 
poisonous are really u.sed ; and it is well known) 
that the noxious qualities of the most virulent 
species, Agaricus vcrnvs^ are communicated to 
brine, vinegar, &c., and that the OUrc-tree Agaric 
loses all its poisonous propeities when salted, and 
becomes eatable. 'I’he pickle is probably m 
general thrown away ; while jis to dried fungi, I 
have been informed by a genrb man of great acute- 
uess and observation, that in some town of Pobutd, 


where he was detained as a prisoner, he amused 
himself with colleoting and dr 3 fing the various 
fungi which grew within its walls, amongst which 
were many commonly reputed dangerous, and 
that to his great surprise, his whole collection 
was devoured by the soldiers. Indeed two poi- 
sonous principles have been discovered in fungi, 
one of which is so fugacious that it is dispelled by 
heat, or the act of drying, or by immersion in 
acids, alkalies, or alcohol ; the other is more 
fixed and resists such processes ; and it is well 
observed by the late Profi'ssor Burnett, in his out- 
lines of Botany, § 725, *Mn certain situations, 
IruffleSt morelSf and common mnshroomst are nearly 
flavorless, while in others their grateful tastes and 
smells are highly developed ; and in a similar way 
certain fungi ^ which are eatable in one country 
or when gathered from one situation, arc deleteri- 
ous wiien growing in another ; this difference 
depending upon the greater or less quantity of 
poisonous matter formed, the production of whitrh 
may be favored or suppressed by extelnal physical 
circumstances, just from the same cause as Cehry 
is said to be poisonous and Sea-kale and Asparugns 
not eatable when growing wild, but which becoirie 
bland and esculent when chance or culture, by 
excluding light, prevents the formation of their 
acrid principle. It is however the practice in 
some districts to use ftingi without any preparation 
whatever, as in their simple state they are eon- 
sidcred more wholesome and nutritions. This 
practice is probably confined to kinds allied in 
their qualities to Agaricus campestris^ and Schvvmg- 
richen assures us, in u letter quoted by Persomi, 
that in consequence of seeing the ])ea«ants about 
Nuremberg eating raw mushrooms, seasoned \\ith 
anise and carraway-sced along with their black 
bread, he resolved to try their effect himself, and 
that during several weeks he ate nothing but bread 
and raw fungi, as Boletus edulis, Agaricus campes- 
triSf A'foricus pt'oeerus, ^kc., and drank nothing 
but water, when instead of finding his health 
aflccted, be rather experienced an increase of 
strength. A few species are recorded as used in 
the southern hemisphere, and a kind of Pachgma 
is known in Van Diemen's Land by the name of 
“ native bread, 

The Kamtschatkans and Coriacks use Agaricus 
muscarius, or a nearly allied species, to produce 
intoxicallon, which often amounts to absolute 
delirium, and it is most remarkable that the nar- 
cotic property is communicated to the urine of the 
person who partakes of it, which is in consequence 
carefully preserved when the s])ecies is scarce, 
for the renewal of these disgusting orgies. 

The medical uses of Fungi, aie probably of far 
greater importance then their present very limited 
application might lead us to suppose. Several, 
virhich were formerly in high reputation for their 
active properties, are now altogether neglected or 
forgotten. Dufresnoy is said to have used Agaricus 
emeticus with success in the early stage of con- 
sumption, and doubtless if they were more studied, 
many of the active species might afford valuable 
remedies. However this may be, one, at, least, 
the Krgot, is a highly powerful and valuable speci- 
fic, causing, as it docs, a contraction of the uterus. 

It is most curious that this production, when 
occuring in great abundance among rye, as it docs 
frequently where that grain is extensively culti- 
vated, and unavoidably composing a considerable 
part of the bread, gives rise to one of the moat 
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fearful and distressing diseases with which the 
human race is afflicted , in which the limbs grad- 
ually waste away with horrible pain, and eventually 
fall off. The same effect was produced, some 
years ago, in the neighbourhood of Hury St. 
Edmunds, bpon several members of a family who 
had lived upon bread made from damaged wheat. 
In this case, however, it is not at all clearly proved 
that the evil effeets did not rise more from decom- 
position of the com than from the presence of 
trgoii a circumstance highly curious, if correct, 
and rendered somewhat probable by cases which 
have occurred of dreadful illness, from the use of 
bread made of musty flour, which in a few hours 
was infested with mould, the fungi, however, 
proving perfectly innocuous, thougji the use of the 
bread itself was attended by the most alarming 
symptoms. 

(Continued on page 294 . 

PAINTING SAIL-CLOTH, &c. 

Tins process, the account of vihich is extracted 
from the Transactions of the Societj/ of Arts is now 
universally practised in the public d(}ck-yfltd.s. 

The paint usually laid upon canvas, hardens to 
such a degree as to crack, and eventually to break 
the canvas, which renders it unserviceable in a short 
time ; but the canvas painted in the new manner is 
so superior, that all canvas used in the navy is thus 
prepared ; and a saving of a guinea is made in every 
one hundred square yards of canvas so painted. 

The old mode of painting canvas, was to wet the 
canvas and prime it with Sp<inish brown; then to 
give it a second coat of chocolate color, made by 
mixing Sftanish brown, and black paint ; and lastly, 
to flnish it with black. 

The new method is to grind OGlbs. of English 
ochre with boiled oil, and to add IGlbs. of black 
paint, which mixture l'orm9 an indifferent black. 
A pound ot yellow soap dissolved in six pints of 
water over the Are, is mixed, while hot, with the 
paint. This composition is then laid upon the 
oinv.is (without being wetted, as in the usual way,) 
as stiff as can be conveniently done with the brush, 
or so as to form a smooth surface : the next diiy, 
or still better, on the second day, a second coat of 
ochre and black (without any, or but a very small 
portion of soap) is laid on, and allowing this* coat 
an intermediate day for drying, the canvas is then 
finished with black paint as usual. Three days 
being allowed for it to dry and harden, it does not 
slick together when taken down, and folded in 
cloths containing CO or 70 yards each ; and canvas 
^finished entirely with the composition, leaving it to 
dry one day between each coat, w’ill not stick 
together, if l^id in quantities. 

It has bpen ascertained from actual trials, that 
the solution of yellow soap is a preservative to red, 
yellow, and black paints, when ground in oil and 
put into casks, as they acquire no improper hard- 
ness, and dry in a remarkable manner when laid on 
with the brush, without the use of the usual drying 
articles. 

It is surprising that the adoption of soap, which 
is so well known to be miscible with oily substances, 
or at least the alkali of which it is composed, has 
not been brought into use in the composition of 
oil colors. 

FROSTS. 

The cause of the expansion of water during its 
conversion into ice is not yet well ascertained. It 


was supposed to have been owing to the air being 
set at liberty in the act of congelation which was 
before dissolved in the water, and the many air 
bubbles in ice were thought to countenance this 
opinion. But the great force with which ice ex- 
pands during its congelation, so as to burst iron 
bombs and cannon, according to the experiments of 
Major Williams at Quebec, invalidates this idea 
of the cause of it. 

M. de Marian attributes the increase of bulk of 
frozen water to the different arrangement of the 
particulcs of it in crystallization, as they are con- 
stantly joined at an angle of 60 degrees ; and must 
by this disposition he thinks occupy a greater 
volume than if they were parallel. He found the 
augmentation of the water during freezing to 
amount to one -fourteenth, one-eighteenth, one- 
nineteenth, ‘and when the water was previously 
purged of air to only one-twenty-second part. He 
adds that a picce^of ice, which at first was only 
one.fourteenth part specifically lighter than water, 
on being exposed some days to the frost became 
one- twelfth lighter then water. Hence he thinks ice 
by being exposed to greater cold still increases in 
volume, and to this attributes the bursting of ice 
in pounds and on glaciers. 

This expilnsion of ice well accounts for the 
greater mischief done by several frosts attended 
with moisture, (as by hoar-frosts,) than by the dry 
frosts called black frost. Mr. Lawrence in a letter 
to Mr Bradley complains that the mist attended 
with a frost on a May-day had destroyed all his 
tender fruits ; though there was a sharper frost (he 
night before without a mist, that did him no injury ; 
and adds, that a garden not a stone’s throw from bis 
own on a higher situation, being above the mist, 
had received no damage. 

Mr. Hunter by very curious experiments dis- 
covered that the living principle in fish, in ve- 
getables, and even in eggs and seeds, possesses a 
power of resisting congelation. There can be no 
doubt but that the exertions of animals to avoid 
the pain of cold may produce in them a greater 
quan^ty of heat, at least for a time, but that 
vegetables, eggs, or seeds, should jiossess such a 
quality is truly wonderful. Others have imagined 
that animals possess a power of preventing them- 
selves from becoming much warmer than 98 degrees 
of heat when immersed in an atmosphere above 
that degree of heat. It is true that the increased 
exhalation from their bodies will in some measure 
cool them, as much heat is carried off by the 
evaporation of fluids, but this is a chemical not an 
animal process. The experiments made by those 
who continued many minutes iii the air of a room • 
heated so much above any natural atmospheric heal, 
do not seem conclusive, as they remained in it n 
less time than would have been necessary to have 
heated a mass of beef of the same magnitude, aud 
circulation of the blood in living animals, by per- 
petually bringing new supplies of fluid to the skin, 
would prevent the cxtcnial surface from becoming 
hot much sooner than the whole mass. And 
thirdly, there appears no power of animal bodies 
to produce cold in diseases, as in scarlet fever, in 
which the increased action of the vessels of the skin 
produces heat and contributes to exhaust the animal 
power already too much weakened. 

It has been thought by many that frosts ame- 
liorate the ground, and that they are in reality 
salubrious to mankind. In respect to the former 
it is now well known that ice or snow contain no 
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the day becomes as hard as before, being ])ressed 
together by the incumbent atmosphere, and by its 
self-attraction, called setting by the potters. Add 
to this, that on the coast of Africa, where frost is 
unknown, the fertility of the soil is almost beyond 
our conceptions of it. In respect to the general 
salubrity of frosty seasons, the bills of mortality 
are an evidence in the negative, as in lung frosts 
many weakly and old jieople perish from debility 
occasioned by the cold, and many classes of birds 
and other wild animals are benumbed by the cold, 
or destroyed by the consequent scarcity of food, 
and many tender vegetables perish from the degree 
of cold. 

It should be objected to this doctrine that there 
are many'* moist days attended with a brisk cold 
wind when no visible ice appears, and which are 
yet more disagreeable and destructive than frosty 
weather. For on these da>s the cold moisture, 
which is deposited on the skin is, there evaporated, 
and thus produces a degree of cold perhaps greater 
than the milder frosts. Whence even in such days 
both the disagreeable sensations and insalubrious 
effects belong to the cause above mentioned, viz. 
the intensity of the cold. Add to this, that in 
these cold moist days, as we pass along, or as the 
wind blows upon us, a new sheet of cold water is 
as it were perpetually applied to us, and hangs upon 
our bodies. Now as water is 800 times denser 
than air, and is a much better conductor of heat, 
we are starved with -cold like those who go into a 
cold bath, both with the great number of par- 
ticles in contact with the skin and the greater 
facility of receiving our heat. 

It may nevertheless be true that snows of long 
duration in our winters may be less injurious to 
vegetation than great rains and shorter frosts, for 
two reasons. 1. Because great rains carry down 
many thousand pounds worth of the best part of 
the manure otf the lands into the sea, whereas 
snow dissolves more gradually and thence carries 
away less from the land ; any one may distinguish 
a snow-flood from a rain flood by the transparency 
of the water. Hence bills or fields with,^ con- 
siderable inclination of surface ^^hould be ploiiglu d 
horizontally that the furrows may stay tlic water 
from showers till it deposits its mud. 2. Snow 
protects vegetables from the severity of the frost, 
since it is always in a state of thaw where it is in 
contact with the earth ; as the earth’s heat is about 
48 degrees and the heat of thawing snow is 32 
degrees, the vegetables between tliem are kept in a 
degree of heat about 40, by which means many of 
them are preserved. 


FANCY WOODS. 

fRe$umedfrom page 253. and eoneludrd.J 
Cocos . — Under this name is included the wood 
produced by several species of palm tree, parti- 
cularly the coco-nut palm. The wood is of a light 
brown, interspersed irregularly with veins, that 
appear like strings of a darker color. It is not 
used in this ctiuntry except for stringing^ that is 
for inlaying other larger and more ornament^ woods. 
It is o wiT of a large size, because the centre of the 
tree is soft and pithy, that which we know as the 
cjcos wood is only sticks cut out of the main stem 
near its circumference. U mbrella and parasol sticks 
are often made of t ocos. 

CoffUilla-vooft . — This is tlie jToduee of the co- 
quilla nut, which is about two iudic.^ in diaiiieh r, 


and three inches long. It is completely solid, except 
a small hole of al^out half an inch in diameter near 
one end of it, in which the kernel is deposited. The 
nut is used chiefly by the ornamental turner to form 
the knobs on umbrella handles, chessmen, and other 
similar purposes ; it is extremely hard, of a fine brown 
color, streaked with a lighter tint, and takes a fine 
polish. 

Walnut. — \ wood once much cultivated in 
England, but in the time of the war, a vast number 
of the finest walnut trees in the kingdom were sacri- 
ficed for the manufacture of gun stocks, for wliich 
it seems particularly adapted, being of a fine brown 
and even color, taking a high polish, easy to be 
worked, yet hard and firm, and not subject to snaj) 
by the sudden concussions to which fire arms are so 
particularly exposed. It used before the general in- 
troduction of mahogany to be the usual wood for 
the better kind of furniture, and many an old cabinet 
is yet to be found of great beauty made of this wood. 
'I’he heart wood is chiefly used for gun-stocks, the 
part near the bark, which botanists call the albur- 
num, and workmen the sap, is of nearly a white 
color : thus veneers cut through the tree show a 
marked contrast of colors, though they do not inter- 
lace each other sufficiently to occasion that beauty in 
appearance seen " so conspicuously in the rose aud 
other woods. 

y no-vwod.—TUc stem of the yew tree when cut 
across shows more beautiful stripes, and a greater 
variety of shades than any other tree of native 
growth. The color of the heartwood is a fine red, 
and according to the age of the tree mixed will! 
pink and brown, wliilo the wood near the surface 
of the trunk is white, and as the tree is usually 
knotty, with irregular growth of branches, and 
otherwise uneven, a longitudinal section presents 
many fine intermixtures. The yew-tree, how- 
ever, is of such very "dow growtli, as not to pay 
for culture, especially as it seMoni attains a large 
size;, its wood therefore is now little used, it 
being superseded by tulip wood, wliich it much 
resembles. 

re«^-wv>od.— This is scarcely known here as an 
oniamental species, but in the East Indies it is of 
the most common occurrence ; it is exceedingly 
lasting, grows of a very large size, is about as hard 
and tough as oak, and of a yellow color, though 
without much grffin. It might with great advan- 
tage be used for the same purpose as the commoner 
kinds of mahogany, namely to veneer upon, as it 
holds glue extremely fast, and is not liable to warp 
by changes of beat or damp, to which it may be 
accidentally exposed. Indian built ships are mostly - 
of teak. 

American Walnut. A wood under this name 
ns imported some years since, as a substitute for 
the English walnut, but was found by no means equal 
to it in appearance. Its color is a uniform, and not 
very brilliant brown ; what few streaks it has are 
troight, and of a golden yellow. 

Marble Wood and Toon Wood are two species 
similar to common Honduras mahogany ; the latter 
has no beauty whatever, unless being of a clear 
brown can be considered such j the former is 
called marble because its veins interlace each 
other like the veins of some of tlie smaller pat- 
terned marbles. 

Cedar.— The wood so called, and which is uni- 
versally known as a cheap substitute for maho- 
gany, our commoner kinds of furniture being 
wholly made of it, os well as the inside of drawers 
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and other parts not exposed to sight of even the 
superior articles, is the produce oif the Cvprens^t^ 
sempprviretis. It grows abundantly in the Levant, 
and is considered almost imperishable, so as to 
have hoconnj the emblem not only of death for its 
dark foliage, but of immortality for the durable 
nature of its wood. It c^mes to this country in 
very large logs, it possesses but little beauty until 
liiglily polislied or varnished, when it is easily 
mistaken fq^lloiiduras mahogany. 

The Holly f Box, Lilac, Crab Tree, and White 
Thorn yield woods of little beauty of markings, 
but they arc occasionally employed to inlay various 
darker kinds, and also some of them are used in 
considerable quantity by the turner, they arc hard, 
not likely to split, of a white coler, and take a 
good polish. 

Laburnum, — I'he wood of this tree might be 
used with some advantage, it is hard, and of two 
colors, the young wood being while, the older 
brown, very similar to what is observed in the elm, 
the woods of this latter is very apt to twist or warp 
out of its proper form but not that of the labur- 
num. * 

Coff-irood . — This is so called because used in 
the \VcsL Indies to nuike tlie coj;s of the sugar 
mills. It has not been brought to this country 
unless as an article of curio>ity. It is one of the 
finest limber trees in Jamaica, growing to the 
height of (iO or 80 feet, and there used for all 
purposes where strength and durability are re- 
(piired. Its color is a fine green, but not duralde 
when cut. It is the produce of one species of the 
liaurel, (T.aurv^ chloroxylun.) 

Madeira Mahogany and Canary-wood . — Another 
species, ('/ a/o*w.v indira,) produces the JNIadeira 
mahongany *as it is called, a w'ood of a yellowish 
brown color, good for cither building or furniture ; 

• when young it is of a fine anfl clear yellow, called 
then ('an ary -wood, it being brought first from the 
Canary islands. This last wood is little used "here, 
its principal emiiloymcnt being for cfirpcnters” 
rules, though box or holly stained of a yellow 
color is often substituted. , 

Bourbon-wood . — The tree, which juoduecs this 
fine wood, and which was named from the Bour- 
bon family, grows abundantly in Carolina, and is 
well adapted for oriifimental furiyture. it much 
resembles satin-wood in appearance, but is even 
more lively and shining, besides wliicli it grows to 
a larger si/e. 

Camphor-wood , the produce of the Lauras earn- 
phora, is a white w'ood, of little comparative 
^'beauty, though its fragrance, and which it retains 
for many years, renders it admirable for chests, 
the inside of wardrobes, &c. as a preservative 
against insects consuming or injuring the contents. 
The tree however seldom grows above a foot in 
diameter. 

Lance-wood is produced by the Guatteria virgata, 
a tree of the West Indies growing 30 feet in height. 

It is a yellowish white, hard straight-grained wood, 
used much for the shafts of light carriages. It is 
extremely elastic but not beautiful. 

Milk-wood, is so called because a milky juice 
exudes from the trunk of the tree. It does not 
grow above 6 feet high, and is a native of Jamaica. 

Leather-wood, so called from its resembling 
leather, it is produced by the Dirca palustris, a small 
slirub inhabiting the swamps of Virginia. 

Cork-wood. — J’he stem of the custard apple tree, 
which is so very soft as to be universally employed 


by the natives of Jamaica, as corks for their cala- 
bashes, &c. 

Iron-wood, called also Lever-wood, is so named 
from its hardness — for ornamental purposes it has 
little value. It is the trunk of the hop hornbeam, 
a tree exceedingly ornamental on account of the 
large white catkins in which its fruit is borne. 

I ignum Vitos-wood . — The Guaiacum officinale, 
produces this wood, as well as the guaicum resin 
of the dispensalory. The trees grow to a height of 
40 or 50 feet, and are often 6 or 8 feet in circum- 
ference. The wood is of a very dark olive color, 
and the fibres are so interlaced with each other that 
it is almost impossible to split it ; it takes a fine 
polish, turns well, and is much used for ship's blocks, 
not only because of its unwearing character, but 
because it never requires to be greased or oiled to 
lessen the friction of the rubbing parts, for which 
reason it forms also, next to metd, the best spindles 
for machinery. • 

Olive-wood, used for snuff boxes, &c., is not 
the root or stem of the olive tree as generally 
supposed, but of a North African tree cal^d 
Kltpodendrum argam. The wood is very peculiar, 
being of a yellow color, mottled thickly, with blackish 
grey knots and streaks. It grows from 12 lo 15 
feet high. 

Many other woods might have been mentioned, 
and there are, no doubt, in the extensive forests ot 
Brazil, Sumatra, and other of the tropical countries, 
hundreds yet to be discovered and applied to use- 
ful or ornamental purposes, but we fear to engross 
too large a space with this subject. It is right to 
mention, however, that many woods have obtained 
a name, not merely from having been derived from 
a particular tree, but from a ])articular part of that 
tree, or when it has been growing under unnatural 
circumstances. 'I'hus the root of the oak tree is 
very different in appearance from the st«*m, and so 
is this latter when it has been lopped or polled, the 
head of it becoming in that instance irregularly 
knotted, forming what is called by painters pollard 
oak wood — so also the maple tree, thus mutilated, 
forms,thc Birds-eye Maple, The Willow- wood is 
also much altered in character by heading the trees. 
The Mulberry and the Acacia, though their woods 
are not beautiful in a natural state, yet become highly 
interesting when thus thrown into variegated knots 
and stripe.s. 

The trees of native growth, may at a future time, 
be alluded to, but this concludes the article on Fancy 
Woods. 


To the Editor. 

Sir. — In an early Number of your Magazine, a ' 
correspondent complains of the devastating effects 
of the beetle in his cubinrt. This little creature in- 
fested Sir T. riulip’s library very much, and he 
employed himself to find out some means of ridding 
his bookcase of these intruders. 

The larvee of these beetles, it appears, have no 
appetite for either leather or paper, the paste is 
what they seek, so that if the paste were to be 
mixed up with some ])oisouous ingredient it would 
prevent their attacks. To catch the insects he re- 
commends the following plan^ 

** Anobium striatum commonly deposits its ova 
in bcech-wood. 1 therefore have some pieces of 
beech-wood cut, and smear them over in summer 
with paste not containing any poisonous ingredient. 
This wood is then placed in various parts of the 
library, where it is not likely to be disturbed: 
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the beetles soon discover and deposit their eggs in 
it. In winter the larva is chiefly produced, and 
about January, February, and March, 1 discover 
what pieces of wood contain them, by sawdust lying 
underneath them, or else it may be observed in 
little hillocks on its surface. The pieces are then 
consumed as fire-wood. By this simple method I 
have extirpated Anobia from my library. I am of 
opinion that a single specimen in a book of an im- 
pregnated female, would soon destroy any book, if 
it were to remain undisturbed.*' graphus. 

OIL FOR CHRONOMETERS. 

BY MR. HENRY WILKINSON, OP PALL MALL. 

The best* olive oil, in its recent state, possesses that 
peculiar bland flavor which fits it for the table, and 
which appears to arise principally from the quantity 
of mucilage and water, cither held in solution, or 
mechanically mixed with it. }ly keeping one or 
two years in jais, a considerable portion of the mu- 
cilage and water subsides, which renders such oil 
n# only cheaper, but better qualified for yielding a 
greater proportion of pure oil than that which is 
recently expressed from the fruit. Two or three gal- 
lons skimmed from the surface of a large jar that has 
remained at rest for twelve months or upwards, is 
preferable to any succeeding portion from the same 
jar, and may be considered the cream of the oil. 
Having procured good oil in the first instance, put 
about one gallon into a cast-iron vessel capable of 
holding two gallons ; place it over a slow, clear fire, 
keeping a thermometer suspended in it ; and when 
the temperature rises to 920^, check the heat, never 
allowing it to exceed 230^ nor descend below 212^, 
for one hour, by which time the whole of the water 
and acetic acid will be evaporated. The oil is then 
exposed to a temperature of 30° to 36° for two or 
three days (consequently winter is preferable for the 
preparation, as avoiding the trouble and expense of 
producing artificial cold). By this operation, a con- 
siderable portion is congealed ; and while in this 
state, pour the whole on a muslin filter, to allow 
the fluid portion to run through; the solid,, when 
re-dissolved, may be used for common purposes. 
Lastly, the fluid portion must be filtered once or 
more through newly- prepared animal charcoal, 
grossly powdered, or rather broken, and placed on 
bibulous paper in a wire-frame, within a funnel : 
by which operation, rancidity (if any be present) 
is entirely removed, and the oil is rendered per- 
fectly bright and colorless. 


MISCELLANIES. 

New Postage. — ^The weight which a letter may 
pass through the penny post office is half an ounct, 
or 218} grains. A half-crown of the year 1817 
weighs about 208 grains, or 10} less than half an 
ounce. Two shillings and sixpence of ordinary 
wear will generally weigh from 3 to 6 grains less 
than the half-crown. An ordinary sheet of post 
quarto writing paper, weighs about 120 grains ; — 
large thick post, 180 ; small thin post, such as is 
used on the Continent, about 6.'» grains. The 
ordinary quantity of wax upon a letter weighs 6 
grains ; 20 dips of ordinary ink, from a steel pen, 
weighs about 4 grains; when the moisture is 
evaporated, it only weighs one grain. A drop of 
water weighs about one grain ; a letter carried in 


I the hand, exposed to a slight shower, will gain in 
weicht from 10 to 20 grains in 5 minutes. 

The 'Praveller^s Life Preserver.— Tliomas, 
of St. James’s Street, has perfected an invention, 
the object of which is to stop the progress of horses 
which have taken fright. The apparatus is thus 
described by Mr. Thomas himself: — “ On the nave 
of the wheel is fixed a small gun -metal wheel ; in 
front of the axle runs a steel spindle, with a small 
cog attached ; over the spindle is a cyl^er, and to 
which a check-string is affixed. The ^ment it is 
put in action the spindle advances, and the cog re- 
volves gradually round the gun-metal wheel, which 
is fixed on the nave, currying with it reins leading 
from the horse’s head, composed of cat-gut, or of 
patent cord, corered with leather. As the wheel 
revolves, the cylinder, which is about an inch in 
diameter, is gathering up the reins, until the horse 
is brought to a stand-still ; when, by letting loose 
the check-string, the horse’s head is immediately 
free.” — Waterford Paper. , 

Sufphate of Quinia ; Causes of its High Price . — 
The quantity of Peruvian bark which is imported 
into Eufope is very considerable ; but chemistry has 
recently proved that a large portion of the bark it- 
self is useless. The alkali quinia which has been 
extracted from it, possesses all the propei ties for 
which the bark is valuable, and only forty ounces of 
this substance, when in combination with sulpliuric 
acid, can be extracted from lOOlbs. of the bark. In 
this instance, then, with every ton of useful matter, 
thirty-nine tuns of rubbish are transported across 
the Atlantic. At the present time, the greatest 
part of the sulphate of quirii.i used in this country 
ia imported from Prance, where the low price of the 
alcohol, by which it is extracted from the bark, 
renders the process cheap ; but it cannot be doubted, 
that when more settled forms of government shall 
have given security to 'Capital, and when advancing 
civilization shall have spread over the states of South 
Ameiica, the alkaline medicine will be extracted 
from the woody fibres by which its efficacy is almost 
lost, and that it will be exported in its most con- 
densed form. 

Bags of Wind for Raising Vessels. — We have 
witnessed an interesting experiment on board the 
revenue cutter, Hamilton, Captain Sturgis, which 
was intended to illustrate the practibility of raising 
a vessel by means of cylindrical bags placed under 
her bottom, and filled with atmospheric air. The 
bags were each of large size, capable of containing 
2,500 cubic feet of air. They were confined by 
means of ropes passing under the keel, and after- 
wards filled by two forcing pumps propelling the«» 
air through tubes into the cylindrical floats. The 
bags were made of three parts of stout cotton can- 
vas, made air and water tight by means of Indian- 
rubber, and were prepared by Mr. Howard, of 
Roxbury, under the direction of the inventor, Mr. 
M’Kean. The cutter was raised considerably by 
this process, but the floats were made for a larger 
vessel, and, when inflated, a large portion of them 
rose above the water. The utility of this apparatus, 
thus adapting a well-known principle in pneumatics 
to a practical use, must be obvious to every one. — 

It enables vessels, with large draughts of water, to 
pass over barred harbours, as New Orleans, Mobile, 
Ocracoke Inlet, &c., without lightening. It may be 
used also with advantage to various other purposes, 
as raising a vessel sunk in several fathoms of water. 
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THE STEAM ENGINE. 

Of all the machines which human ingenuity has 
contrived, or human talent improved, the steam 
engine is the most wonderful, the most perfect, and 
the most generally applicable to useful purposes ; 
and not to be acquainted with its principal action, 
and more important parts, implies an ignorance 
such as no scientific person, whatever may be his 
peculiar object of study, would or ought to retain. 
We have already, (in page 225,) given an account 
of iM boiler, and its appendages. The following 
describes the etufine, or that application of the 
steam, ^d beautiful arrangement of chemical and 
mechanical contrivances by which motion is pro- 
duced, and which being once attained may be 
conveyed to any distance, and applied to the 
moving of an endless variety of machinery. 

We shall firstgive a brief summary of the general 
course of the steam, and motion of the various 
parts, and afterwards explain their more particular 
action. Fig. 1 represents all of the double action 
engine of Watt, and from the general construction 
of which most other modem engines are formed, 
they being, for the most part, but slight modifica- 
tions, adapted cither for locomotion by land or sea, 
or for particular manufacturing processes. The 
steam passes from the boiler by the pipe P ; it 
passes through K, where the valves are situated, alter- 
nately to the top and bottom of the piston, within- 
side the cylinder I, which it drives np and down ; the 
steam escapes also alternately into the condenser 
R, here it is condensed by water from the cock S, 
and being changed into hot water, it passes through 
a valve at the bottom to the air pump T ; by this 
pump it is passed to the hot water cistern V, and 
by the pump there placed, a part of it is conveyed 
again to the boiler by the pipe U, whence it first 
came in the shape of steam. The only motion here 
seen is that of tlie various ])Ufnp rods, and that of 
the piston within the cylinder. Of those motions 
the latter is the only one produced by the steam 
itself ; all other motions whatever being clogc upon 
the powerful action going on in the cylinder, and 
not contributing in any manner to increase that 
action, except in removing the superfluous ateam, 
when it has accomplished its purpose of propelling 
the piston up or down. The motion of the piston 
is of course transferred to the piston-rod connected 
with it, the upper end of this is connected with a 
large beam A B, supported by a central axis C, 
and gradually tapering towards each end — this is 
called the working beam . these parts are connected 
together by what is called the parallel motion, a 
contrivance for keeping the piston-rod exactly 
upright through every ]>art of its course ; the same 
purpose it also accomplishes with the rod of the air 
pump T. The parallelism of the other pomps V 
and W is of less consequence, though both it will 
^ ^n are worked by the beam A B. The pump 
W is to supply cold water to the cistern Z, where 
the condenser and air pump are contained. The 
-end B of the working beam has attached to it a 
connecting rod X, which by a crank turns the fly- 
wheel Y, this fly-wheel is intended to equalize and 
eteady die motion of the whole ; and let young 
mechanics always remember, that every machine, 
whether of a large or small character, all clock- 
work, automata, &c., moved by any power which 
l^ves them their impulse at once, must be termi- 
Bated by either a fly-wheel or a pendulum, or an 
eqinl end steady motion cannot be preserved ; for I 


this purpose then, and this only, the fly-wheel is 
necessary; it adds not one jot to the power of any 
m^hine, but is an impediment in proportion to its 
weight and size, yet it cannot be dispensed with. Its 
action is as follows it first takes to itself a certain 
quantity of power or motion, and treasures it up, 
acquiring thereby what is called a momenfnm ; when 
the machine is stopped by any cause, it lets loose 
this acquired power, and moves the machine a 
little further, until it can again act. Thus in the 
Steam engine, when the piston J is quite at the top 
of the cylinder, the steam cannot enter above it, 
and therefore can move the engine no further, but 
the great wheel, by its momentum, turns it a trifle, 
and the steamr enters and acts as before. The axis 
of the wheel is the part connected with the machinery 
to be moved by the whole engine, and which is no 
part of it, but the axis also moves the valves by 
wfiich the supply of steam is regulated, and its course 
directed alt^ativcly above and below the piston, 
and into the condenser. The first purpose it accom- 
plishes^ by means of the governor N ; the other by 
the eccentric rod I. The structure of these jiarts, 
together with that of tlie valves themselves, is now 
to be noticed, f 

The governor N consists of two heavy balls, con- 
nected together with four rods of metal. Two of 
these rods, those to which the balls appear par- 
ticularly attached, move up and down on joints at 
the top of them, under where is seen a pulley with 
a cord passing over il, and over another pulley to 
the axis of the fly wheel. 'Hie other two rods are 
fastened at their upper end also by' inovrable joints 
to the former, and at the lower eml by similar joints 
to a socket, which slides up and down on the axis 
that supports the whole. The socket below has 
fastened to it an iron rod O, extending to a valve in 
the steam pipe 1*. nus is called the throttle valve,^ 
and regulates the (piantily of steam passing, as 
follows : — The great wheel by turning round moves 
the cord N — this works the governor N. 'fhe 
governor the rod (), and the rod works the valve. 
Now if the engine goes too fast, (that is, if the 
wheel goes too fast, for the wheel represents the 
motion of the whole,) the gt>vernor will revolve 
with proportionate rapidity, and the balls will by 
(%iitrifag^ force fly out, which the various joints 
of the rod enable them to do. In thus flying out, 
the socket below, and the end of the rod attached 
to it, is drawn up. The other end is, in consequence 
of its tuning on an axis, depressed, and shuts 
more or less the throttle valve, and thereby 
steam is sdmitted, and the engine goes slower, 
its motion be too slow, the contrary takes place, and 
more steam than ordinary passes into che cylinder. 

The above only regulates the quantity of steam, 
and not the manner of its application. To this end 
other valves are necessary — these are called the 
nozzles, die strict use of which is seen better in 
Fig. 2, which represents the cylinder and pipes 
that lead into it. O is the cylinder with its piston. 

S represents the steam pipe. C the condenser. The 
steam enters at S, and fills the space D from top to 
bottom. At D is seen a dark line, with a square at 
the top and bottom of it. Hiis altogether moves np^ 
and down. In the position shown it is drawn upf 
and it will be seen by the arrow how the steam 
enters to the top of the piston, and also how the 
steam may issue round the lower part at N, as the 
other arrow directs to the condenser through the 
pipe C.^ When the rod D with its pieces of metelt 
and which arc called elide valvee' from their 
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up and down, is drawn downwards to its lowest 
point, the upper port-hole will he opened to the 
condenser, and the lower one to the admittance of 
the steam, exactly contrary to the former case : thus 
the steam^enters and departs altematdy from each 
aide of the piston, driving it down in one case, and 
np in the other. The slide valve may be moved 
either by a rod, which passes through the top of the 
nozzles to the beam above, or else by the eeemfrte 
moHon. This is represented in 1 1. One end is 
seen, (that to the left-hand,) connected with a small 
arm adjoining the cylinder, and which moves up and 
down by the valves within. It is itself put in mo- 
tion by the eccentric rod, moving backwards and 
forwards, owing to its being attached in a particular 
manner to the axis of the fly wheek There is seen 
in the cut. Fig. 1, on the axis alluded to, a wheel 
fixed to it eccentrically — that is, out of the centre : 
the rod which works the valves is fastened to a hoop 
of metal, fitting easily over the eccentric wheel, and 
in consequence as the axis turns round, it draws the 
rod backwards and forwards with an easy and regu- 
lar motion. 

Such is the Steam Engine — that glory to English 
genius, and that stupendous assistant equally to 
her manufactures, and to the tnsisit of them over 
the world. To explain its uses were impossible, 
so numerous are they ; to explain its simple struc- 
ture we have attempted ; to show its perfection of 
action we shall conclude with an admirable passage 
from Dr. Amott’s ** Elements of Natural Phi- 
losophy . 

“It regulates with perfect accuracy and unifor- 
mity the number of its strokes in a given time, and 
it counts and records them as a clock does the beats 
of its pendulum ; it regulates the quantity of steam 
admitted to work ; the briskness of the fire ; the 
supply of water to the boiler ; the supply of coals 
to the fire ; * it opens and shuts its valves with 
mathematical precision as to time and manner; 
it oils its joints ; it takes out any air whic\i may 
accidentally enter into parts that should be vacuous ; 
it warns its attendants by ringing a bell when any 
thing goes wrong, which it»cannot of itself rectify ; 
and with all these talents and qualities, and though 
it have the power of 600 horses, it is obedient to 
the hand of a child ; its aliment is coal, wood, 
charcoal, or other combustible ; ait consumes none 
while idle ; it never tires and wants no sleep ; is not 
subject to malady when originally well made, and 
only refuses to work when worn out with age ; it is 
equally active in all climates, and will work at any 
thing ; it is a water pumper, a miner, a sailor, a 
' cotton-spinner, a weaver, a blacksmith, a miller, 
indeed it is of dl occupations ; and a small engine in 
the character of a steam pony may be seen dragging 
after it on a railroad 90 tons of merchandize, or a 
regiment of soldiers, with speed greater than that 
of our fleetest coaches. It is tlie king of machines, 
and a permanent realization of the genii of eastern 
fable, whose supernatural powers were occasionally 
at the command of man." 

BRITISH MARBLES. 

(Resumed from page 267, and concluded,) 

Scotland abounds in marbles, but only a few of 
them are generally known. A particularly fine 
variety of white m^irble is found in immense beds 
tt Assent in Sutherland, out of which blocks of 
•ny size may be cut. The best sort is* seen in the 


bed of the river, about a mile or two south of the 
church. 

A dark brown variety, beautifully variegated with 
white, is mentioned by Dr. Meek as being found 
in the parish of Cambuslang, in the county of 
Lanark. Of this marble, which takes a vei 7 
polish, there are several slabs in the palace of 
Hamilton; a chimney piece in the college library 
of Glasgow ; and three pair of solid jambs in Mr. 
Dundas’s house at Duddinstoun. The stratum 
which has been hitherto seen, is from six to twelve 
inches thick, and extends over a considenble part 
of the parish. 

*Al 80 , the red and white marble of Boyne ; and 
the white, with long veins of a different ^nt, from 
Durness, are mentioned by authors. 

An ash grey variety, variegated by beautiful 
lemon yellow stripes, which traverse it in different 
directions, and which seem to be owing to an 
intimate combinaftion of chlorate or hornblende 
with the marble. A variety of a pure white color, 
with a slight admixture of blueUh grey, in which 
alone it differs from the fine marble of Carrara. 

But one of the most beautiful varieties is that 
from the hill of Belephetrick, in Tirie one of the 
Western Islands of Scotland. It is now generally 
known by the name of '1 irie marble ; its color is 
pale blood red, light flesh red, and reddish white ; 
these colors are often seen in one and tlie same 
piece; the darker shades generally has spots and 
waved striae. What renders this marble particu. 
iarly curious is the hornblende and the other greea 
substance which it contains disseminated, and part 
of which appears to belong to that species of the 
hornblende family which is now generally called 
salilite; the lighter colored particles have been 
considered corundum. It is mixed in different 
proportions with the marble so as to produce pale 
blackish green, dark a.sparagus green, and a color 
approaching to Icck green, also particles of calca- 
reous spar are seen intermixed with this substance 
as also small rounded quartzy particles of a bright 
red color, and some mica in plates; some of its 
varieties have the appearance of granite. , 

Besides this. Professor Jameson mentions a 
white marble of the same kind, found with the one 
just mentioned ; its color is white or very light 
blue ; it contains scales of mica, and crystals of 
hornblende, which latter, when minutely diffused, 
give the marble a green or yeUowish green color, 
and when intimately combined with the mass, form 
beautiful yellowish green spots. 

A dark colored shell marble occurs in the lime- 
stone quarries of the parish of Cummertrees, in % 
the county of Dumfries, and large blocks of it 
^ve been worked up for chimnies and hearths, 
some of which have been sent to London. The 
shells, and other petrified bodies with which it is 
mixed, greatly add to its variety and beauty, as the 
whole receives a very fine polish. 

Ireland also has its valuable marbles, and quarries 
of them are wrought in various parts. 

The variety best known in England is the Kil- 
kenny marble, with black ground, more or less 
varied with white marks produced by petrifactions. 
This marble, contains a great variety of impressions 
of madrepores of bivalve and turbinate shells; 
mytilites, turbinites, pechinites, tellinites, tubipo- 
rites, nautilites, and ammonites may be distin- 
guished. The spar which occupies the place of the 
shells, sometimes assumes a greenish ydlow color ; 
in some places there are spots, though rarely, that 
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reflect iridewsent colore, and aom^mee martial 
py rit fti if imbedded in the merble* A kind of flnw 
sometimes appears in the stonoy which from its 
irregularlj inwnted figure is styled by the workmen 
a skully as it resembles the sutures of a cranium. 

The half-moon and the bottom bed are reckoned 
among the best ; tiie former is so called from the 
number of impressions of biyaWe shells which it 
contains ; the sections of the spaces they occupiedy 
now filled with white spars, being more or less 
lunated ; the black bed and the silver bed are both 
esteemed. The marble which approches near^t 
to black is most valued at Kilkenny. The white 
marks on the polished stone, it is saU, appear more 
strongly, (A increase, by long exposure to air. 

Some coarse work of Kilkenny marble is finished 
at the quarry ; a few of the blocks are split in the 
town by hand saws, where a little of the polished 
work is also done, and tomb-stones are cut, which 
are raised from a Afferent quarry. But the princi- 
pal work is done at the marble mill, which is on the 
left bank of the river, near two mUea from Kil- 
kenny. 

Bkck marble exceedingly fine has been raised at 
Crayleath, in the county of Down. It is susceptible 
of a very high polish, and if well chosen is free 
from those large white spots which are supposed to 
disfigure some of the Kilkenny marble. — Dubour^ 
dieu*it Survey. 

In the country of Waterford different kinds of 
marble are discovered, as at Toreeu, a fine varie- 
gated sort, composed of chocolate color, white, 
yellow and blue, blended into various shades and 
figures, which takes a good polish. A black mar- 
ble, witliout any mixture of white, has been found 
near Kilcrump, in the parish of Whitechurch, of 
the same county, as also a grey marble beautifully 
clouded with white, spotted like some kinds of 
shagreen, and susceptible of a high degree of polish. 

OXYGEN. 

ITS PROPBUTIKS AND PURPARATION. 

Oxygen was discovered by Dr. Priestley, in 1744. 
It is a colorless gas, has neither taste nor smell, 
is not affected by light or heat, is rather heavier 
than atmospheric air, its specific gravity being 
1.11 1 — is very sparingly absorbed by water, pos- 
sesses neither alkaline nor acid properties, and com- 
bines with all the other simple bodies, producing 
with some of them acids — with others oxydes. It 
is one of the constituent principles of air and of 
water — ^is the most perfect of all supporters of com- 
bustion, and is absolutely necessary for animal 
existence. The atmosphere being adapted to sup- 
port combustion and animal respiration, only ip 
proportion to the quantity of oxygen it contains. 
By the absorption of this gas the venous blood 
when passing through the lungs become purified 
from carbon, and restored to the bright red color 
which arterial blood presents. Its influence upon 
colors is often very great, and is taken advantage 
of by dyers. Oxygen is given* off* naturally by 
growing vegetables, and may easily be procured 
artificially by abstracting it from the metallic oxydes, 
or the s^ts which contain it, and also by the 
decomposition of water by galvanism. 

B^eriment 1. — F^rom Veyetablea. Put into a 
wide-mouthed bottle a quantity of fresh gathered 
leaves— fill the bottle with water, and turn the 
month downwards. Place this in a hot sunshine, 
and after some hours the upper part of the glass 


bottle will be filled with gas, which by a proper 
(est will be found to be oxygen. 

Sx, 2.— -From Black Oxyde ^fManganecc alone. 
Put into a gun barrel, whi^ has previmly had its 
touch-hole stopped up, eight ounces of the block 
oxyde of manganese in powder. Place it in the 
fire and when approaching a red heat oxygen gas 
will begin to pass out at Ihe open end, os may be 
known by the increased flame of a candle held to it. 
When this is the case, fiuten a collapsed bladder 
to the open end of the barrel, so as to be air-tight, 
when the gas will pass into it, and may be preserved 
for use. This quantity of oxyde shb^d make 
about two gallons and a half of gas : it is not per- 
fectly pure, but sufficiently so for ordinary expe- 
riments. Instead of the bladder a pewter tube may 
convey the liberated gas either to a gas-holder, or 
to glass receivers, placed upon the shelf of the 
pneumatic trough for its reception. 



Ex.% — From Oxyde of Manganese and Sulphuric 
Actd, Place in a glass retort four ounces of the 
black oxyde of manganese, and add to it strong 
sulphuric acid, sufficient to make it of the con- 
sistence of cream. Apply the heat of an Argand 
lamp, and the gas will pass over when the liquid 
boils. This is only useful when a retort is not at 
hand, being a more expensive mode than the last, 
especially as the retort is apt to be cracked by the 
caking together of the materials. 

Ex. 4. — From Chlorate of Potass. — Put into a 
glass retort a quarter of an ounce of the chlorate 
of potass. Place a lam’p under it, and when it 
arrives at nearly a red heat it is wholly lesolved into 
very pure oxygen gas, which may be collected in 
the usual way : and a white powder, called chloride 
of potassium, which is left in the retort. The 
above quantity of salt yields rather more than half 
a gallon of gas, or about one entire inch of gas for 
each grain of the salt. 

Ex. 5. — Combustion of a Taper. — If a lighted 
taper be immersed in a jar of oxygen gas it will « 
burn with much more than ordinary vividness and 
rapidity ; and if the taper be extinguished, but so 
as to leave the wick still kindled, and then immersed, 
it will instantly become inflamed. This may be 
performed several times with the same jar of oxygen. 

Note. — A modification of this experiment forms 
the celebrated Bude Lights which is nothing more 
than a stream of oxygen passing through a burning 
lamp, the brilliancy of which is thereby greatly 
increased. 

Ex. Brillumt Red Fire.-— Dissolve in spirits 

of wine as much as it will take up of the nitrate of 
strontian--light the spirit, which will bum with a 
faint red light. Immerse it while burning in a jar 
of oxygen gas, and the brilliancy of the flame will be 
very greatly increased, and appear of the most vivid 
red. If a few crystals of nitrate of strontian be placed 
upon the chycoal, it will bum with intense vivid- 
ness, when a jet of oxygen b projected upon it. The 
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will be the case with the substances in the 
lowing illustradons : — 

Blr. 7.^Roie Colored Flame, — Dissolve chloride 
of lime in spirits of wine, inflame it in ozjgen, and 
it will burst into a larger and stronger flme of a 
dull red lighl. 

Ex. S.^Green 'Light, — Instead of chlorate of lime 
use a few crystals of boracic acid, stir it well to 
dissolve the acid, and after inflammation and immer- 
sion in the oxygen, a bright and beautifiil green flame 
will be produced. The same will take place if the 
nitrate of copper be used. 

Ex, 9. — Fellow F/eme.— Dissolve carbonate of 
barytes in spirits of wine, inflame it under the same 
circumstances, and the flame will be yellow. The 
same will be the case if the chlorate of soda or com- 
mon salt be used. 

Ex. lO.^A Reddith Fellow Flame is produced by 
burning in the same way chlorate of magnesia. 

Ex. 11. — Amber Colored Light. — Maybe pro- 
'duced with much intensity by burning a piece of amber 
in oxygen gas. 

Ex. 12.— White XitpAf.— Many substances burnt 
in oxygen will produce a white light, as phclphorus, 
caoutchouc or Indian rubber, most of the resins, &c. 
That, however, which produces the (jearest and most 
brilliant white, next to phosphorus, is a small piece 
of camphor suspended from a wire in a jar of the 
gas. 

Er, 13. — Re-kindles a nearly-ertinguUhed Fire. 
Project a stream of oxygen upon the smouldering 
embers of a Are nearly extinguished, it will imme- 
diately lighten it up afresh, showing that combus- . 
tion is in exact proportion to the quantity of oxy- 
gen communicated to the combustible body ; a piece 
of saltpetre, thrown into a Are answers the same 
purpose, because of the oxygen it gives out in 
burning. 

Ki. 14. — Ignition qf Charcoal.'— Fasten to a wire 
a piece of charcoal, tying it with another bit of wire, 
hold it to a candle so as to ignite it in one Speck 
only, immerse it in a jar of oxygen, and it will bum 
with the utmost beauty, forming by the chemical 
action which takes place, cgrbonic acid gas; the 
oxygen imiting with the charcoal. For this experi- 
ment, the charcoal should be near the bark of the 
tree, and of some light wood, as then brilliant sparks 
are thrown off. • 

Ex. \h,—Comlnution of the Diamond. — The com- 
bustibility of the diamond seems Arst to have oc- 
curred to Newton. The burning of it by artiAcial 
means is thus described by Bronde When the 
^mond is heated in the flume of the blow-pipe it 
soon begins to bum, and the combustion continues 
as long as the temperature is sufficiently high, but 
it does not produce heat enough, during its combi- 
nation with the oxygen of the atmosphm, to main- 
tain its combustion. If while thus burning, it be 
introduced into a jar of pure oxygm, the com- 
bustion continues longer, and sometimes till the 
whole is consumed I the best support for it in this 
experiment, is a small loop of platinum wire, or a 
very small and thin platinum spoon, perforated 
with many holes ; in this it may flrst be intensely 
heated by tiie oxygen blow-pipe, and whilst burn- 
ing, carefliUy immersed into a bottle of pure oxy- 
gen gas, containmg a little lime water; a good cork 
through which the wire of the spoon passes should 
secure the mouth of the bottle ; it will thus go on 
burning brillantly for some time, and the formation 
of carbonic acid be shown by the milkineBS of the 
lime water. * 


** The combustion of the diamond may be more 
perfMted, by placing it upon a platinum capsule, 
in a jtf of pure oxygen inverted over mercury, and 
throwing upon it the focus of a burning lens. It 
will continue to bum in the oxygen after being with- 
drawn from the focus with so brilliant a light as 
to be visible in the brightest sunshine, and with very 
intense heat.’*— Bronde’e Chemistry. 

Ex. 16. — Combustion tf Sulphur, — Place in the 
platina or brass spoon, a small piece of sulphur, 
previously inflamed ; immerse it in a jar of oxygen, 
and the combustion will be greatly in 

brilliancy, the whole jar showing the most vivid 
blue light. When the combustion is Anished, the 
jar will contain sulphuric acid, which at Arst rises 
as a brown vapour, and is rapidly absorbed by the 
water. 



(Continued on page 290.) 

OIL PAIxNTING. 

(Resumed from page 266.) 

Thr various bodies employed by painters for 
producing the difference of light and shade may 
be termed either pigments or fluids, as they are 
solid or aqueous, but their varieties are too nume- 
rous to be in general use ; most painters therefore 
select a set out of them, and become very un- 
justly prejudiced against those they reject. Those 
colors which become transparent in oil, such as 
lake, Prussian blue, and brown pink, are frequently 
used frithout the admixture of white or any other 
opaque pigment, by which meanes the tint of the 
ground on which they are laid retains, in some 
degree, its force, wand the real color produced in 
painting is the combined effect of both: this la 
called glazing, 

PRINCIPAL COLORS. 

Flake White, or Fine White. Krem*s White. 
Flake white is the best we have ; it ought to be 
ground with the flnest poppy oil that can be pro- 
cured. White comes forward to the eye with * 
ydlows and reds, but retires with blues and greens. 

*It is the nature of all whites to sink into whatever 
ground they are laid, on which account they ought 
to be laid on white grounds. 

Lfory Black is an exceeding fine color, which 
mixes well with the others, and is the true diado 
for blue. It is used with drying oil, and Is a cold 
retiring color. 

Ultramarine is the finest blue known; It Is a 
tender retiring color, well adapted for glaslng. 

It is used with poppy oil. 

Prussian Blue is a very fine blue, and Is used 
with nut oil. It should never be used In the flesh, 
but in green tints and the'eyes. 

Light Ochre is of great service in paintiiig flesh, 
it is used with nut oil. All yellows are strange 
thened with reds and weakened by blues andgreenst 
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lAgkt Bed (UgM Oekre tmnt). mixed wltt 
whit 6 y produce! u most perfect fleui colorp but u 
too itrong for the white^ therefore will get darker* 
It should be used with nut oil. 

FermiV/foii should never be used unless it is 
made of genuine native cinnabar t it is used with 
drying oU. 

Lake is a deep red, but of no strong body, and 
ihould be strengthen^ with Indian red. It is the 
best glazing color that can be employed ; and is 
used with drying oil. 

Indian .Red 9 ^ not glaze well | it is used as 
the lake. 

Brown Pink is a fine glazing color, but of no 
strong body. In the flesh it ought not to join or 
mix with the whites, as it produces a dirty warm 
color, for which reason their joinings should be 
blended with a cold middle tint. In glazing of 
shadows it should be laid before the other colors 
that are to enrich it. As it is 900 of the finishing 
colors it should never be employed in the first 
painting. Used with drying oil. 

Burnt Umber is a good warm brown of great 
use in painting the hair, and mixes finely with the 
warm shade. 

PRINCIPAL TINTS COMPOSED FROM THE FORE- 
GOING COLORS NECESSARY FOR FAINTING 
FLESH. 

lAght Bed Tint is made of light red and white ; 
with this color and the shade tint you should make 
out all the flesh ; as jthis color gets darker, you 
should mix vermillion and white with it, according 
to the fairness of the complexion. 

Vermillion Tint is vermillion and white, mixed 
to a middle tint, which is the brightest light red 
that can be made. 

Carmine Tint is carmine and white. This is 
the most beautiful of all reds for the cheeks and 
lips. It is one of the finishing colors, and not to 
be used in the first painting, but laid on the finish- 
ing colors without mixing with them. 

Roee Tint is a compound of white and the red 
shade, and is one of the cleanest and most deli- 
cate tints that can be used in the flesh for ctearing 
up the heavy dirty colors. 

Yellow Tint is formed of various substances, 
sometimes of Naples yellow and white, and also 
of chrome yellow and white ; and light ochre and 
white, which is a good working color. 

Blue Tint is composed of ultramarine and white, 
and is of great service in blending and softening 
down the lights to produce keeping. 

Lead Tint is ivory black and white. 

Qreen Tint consists of Prussian blue, light ochre, 
and white. It Is generally used in the red shadows 
when they are too strong. » 

Shade Tint is lake, Indian red, black, and white, 
mixed to a middle tint. This is the best mixture 
for the general ground of shadow. 

Red Shade is made of lake and a very small por- 
tion of Indian red t it strengthens the shadows of 
the shade tint, and is often used as ground for dark 
shadows. 

J)ark Shade is made of ivory black and a little 
Indian red. It is excellent for glazing the eyebrows 
and the darkest shadows. 

These directions, well understood, will enable 
tiie student to form any other tint be may require. 
He'mtft always remember that white mixed with 
any oolor, or with any composition of colors, 
aimjB make* them lighter ; but if any color or 


tint be too light it can never be rendered deeper 
by the addition of block, and the best way to 
deepen a color is by glazing it over with a dwker 
oolor of a similar nature. Glazing should always, 
if possible, be performed with transparent colors. 
It is, however, a practice not universdlly adopted, 
and sddom performed by artists whose skill ena-* 
bles them to produce an equal effect without it. 

The oils with which the colors are mixed are of 
more importance in the art than is generally ima- 
gined. Those in most use are linseed oil, nut 
oil, and poppy oil. Linseed oil injures light 
colors ; its use is therefore generally confined to 
the darker ones. Nut oil is in more habitual use, 
is of a finer quality, and is not so subject to change 
the colors. Poppy oil is generally preferred to 
the two others, it is clearer than the nut oil. For 
pictures painted in haste drying oil is sometimes 
used, it should, however, be employed with great 
caution, as the paintings in which it has been too 
extensively used are found in a short time to have 
the appearance of being old and decayed. 

(Continued on page 316.) 


PRESERVING FUNGI. 

(Resumed firom page 285, and concluded.j 
The Laplanders employ Polyhorus fomentarius 
and some other species, (which when beaten and 
steeped in saltpetre form most excellent tinder, 
known by the name of Amadou^) to remove ])uin 
by simply laying a small piece upon the part 
affected and igniting it. It is said that this remedy 
seldom fails. Amadou is also sometimes used like 
the soft contents of puffballs as a styptic, and 
forms occasionally a material for paper-making. 
When used, however, for stopping blood, it must 
be free from saltpetre. 

In the economy of the world, Fnngi performs a 
most important office in hastening the decomposi- 
tion fit dead organized matter. It is this property 
which renders one or two species, known under 
the common name of dry rot^ such a dreadful plague 
in ships and building. The disease doubtless 
originates on some unsound portion of the wood, 
but, once established, it spreads with wonderful 
rapidity, and decomjioses the sound wood beneath 
it, by absorbing its nutritive matter. The remedy 
is not difficult, where its practicability to guard 
against the concurrence of circumstances favor- 
able to its progress ; but in many instances this is 
impossible. Various schemes have been proposed 
for its general prevention, but unsuccessfully, until 
Mr. Kyan impregnated the wood with corrosivsv 
sublimate, a well-known enemy to vegetable life, 
which by combining with the nutritive matter o. 
the wood renders it unfit for the support of vegeta- 
tion, and as far as such short experience can 
testify, completely proved its efficacy. White of 
eggm^ht probably be used with advantage on a 
small scale, as it seems equally with corrosive 
sublimate, to prevent the growth of fongi ; indeed 
it is sometimes employed by house-keepers for the 
prevention of mould by simply covering the article 
to be preserved with paper steeped in it. In 
herbaria and cabinets, mouldiness must be kept away 
by the use of essential oils, or Russia leather. 

Fungi are very destructive to com, in the form 
of Blight f Mildew f Bunt, &c., doing injury not only 
by a diminution of the quantity but also of the nutri- 
tive matter, and as in the case of bunt, by com- 
municating, to the com an offensive taste and smelL 
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Tlie growth of these parisiteB depends so much upon 
aeddental drcumstanceSf that it is impOSAble for 
the most experienced culti^aton to guard against 
them altogether, but the evil is greatlj lessened bj 
careful choice of seed, by steeping it in solutions of 
#diiFerent substances, which des^y the vegetative 
power of the ^crtdta of these parisitea, and by a 
judicious change of cropping, in the land subject to 
them. It appears that the reproductive contents of 
the sporidia are absorbed together with the water, 
containing the nutritive matter of the soil by the 
roots. At least it is certain that com,- sown in soil, 
which has been puiposely mixed with the sporidia, 
is infested with the ftmgi to which those sporidia 
belong ; and this has be^ proved i^o with regard 
to one of the entophytal parasites to which roses are 
subject. Most plants are preyed upon by their 
peculiar parisites ; pear-tree, for instance, are some- 
times much injured by jEeidium cancellaium, and 
young trees planted in their neighbourhood are ohb’ 
served to suffer. 

The roots of certam plants, as, Suffron-Crocust 
Lucerne f Conmlvuliu, Baiatua, &c., are frequently 
exhausted by subterranean fiingi. In the case of 
saffron, the only remedy is to insulate the infected 
plot by a deep trench, which shoulif seem to be a 
striking proof that these plants are really increased 
by seed. 

Dr. Klotzsch writes thus The method I adopt 
by which the Agarice and Boleti may have their 
characters preserved and befit for examination in the 
herbarium, is as follows : — 

** With a delicate scymetar-shaped knife, or scal- 
pel, such as is found in a surgeon's instrument case, 

I make a double section, through the middle, from 
the top of the pileus to the base of the stipes, so as 
to remove a slice. This, it will be at once seen, 

, shows the vertical 'outline of the whole Fungutf the 
internal nature of its stipes, whether hollow, or 
spongy, or solid; the thickness of the pileus and the 
peculiarities of the gills, whether equal or unequal 
in length, decurrent upon the stipes or otherwise, 
&c. There will then remain the two sides or (nearly) 
half the FunguSf which each iA itself gives a correct 
idea, if I may so express myself, of the whole cir- 
cumference of the plant. But before we proceed to 
dry them, it is necessary to separate the stipes from 
the pileus, and from the latter to* scrape out the 
fleshy lamella, or gills, if it be an Agaric, or the tubes 
of the Boletus, We l^ve thus the fungus* divided 
into five portions ; a central thin slice, two (nearly) 
halves of the stipes and the same sections of the 
^eus : — these, alter being a little exposed to the 
air that they may part with some of their moisture, 
but not so long that they shrivel, are to be placed 
between dry blotting paper and subjected to pressure 
as other pmts : the pap^r being changed daily till 
the specimens are pei^tly dry. When this is the 
case, the central portion or slice, and the two halves 
of the stipes, are to be fastened upon white paper, 
together with the respective halves of the pileus upon 
the top of the latter, in their original position. He 
will thus be three sections, from which a correct idea 
of the whole ^plant may be obtained. The eolva 
■ad ofuiula of such species as possess them, must be 
stained. 

With care, even the most fugacious species, such 
■s AgaHeus fimetarius, waius, &c., may be very 
well preserve, according to this method. 

Some of the smaller and less fleriiy kinds will 
not r^oire to have their lamellsB removefi inch as 
^srieiit flopaSf stfpinus, galerieulatus, Ac- In 
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collecting fleshy Fungi, care most be taken that they 
are not too old and absolutely in a state of decOttu 
position, or too much infested with the larvis of in- 
sects. When this latter is the case, some oil of 
turpentine poured over them will eithw drive them 
rapidly from thdr holes or destroy them. Spedes, 
with a clammy viscid pileus, it is better to expose to 
a dry air or the heat of a fire, before being placed in 
paper. 

** The separate parts of the genera FhaXlua mid 
Clathrus, 1 fill with cotton. 1 keep them for a 
time exposed to a dry atmosphere, and then after 
removing the cotton, subject them to pressure. 
The same may be done with the large tremelloid 
Freziza," • 

To this Dr. Hooker adds : — “ I have witnessed, 
with great satisfaction, the whole of the above 
process for drying the fleshy Fungi, and have now 
many specimens ii^ my herbarium preserved ac- 
cording to this method. Not only is the outline of 
the Fungus thus retained, and in most instances, 
its essential distinguishing character ; but tnere is 
this further advantage, that from the spedmens 
containing a smaller quantity of fleshy matter, they 
are infinitely less liable to the depredations of insects 
than if the whole Fungus were submitted to pressure. 

In order to protect my herbarium in general, as 
much as possible from these troublesome visiters, 

I wash (with a camel-hair pencil) or sprinkle, 
such specimens as are most subject to them, with 
oil of turpentine, in which I. put a small * quantity 
of finely pounded corrosive sublimate. It is true 
that this substance is not dissolved in the oil ; but 
by shaking the bottle before using it, it is widely 
spread over the specimen so treated, and remains to 
protect the plant after the oil has evaporated. Spirit 
of wine extracts the color from the plant, and soils 
the paper on whicli the latter is fiistened, as I have 
ascertained by experience.'* 

CHEESE CEMENT FOR WOOD, CHINA, 

&C. 

Common glue is well known to be soluble in water, 
and that after any length of time has elapsed since 
its first application, those articles, therefore, whldi 
are glued together are only such as are ordinarily to 
be kept dry, lest the moisture to which they may be 
expos^ should dissolve the glue which unites thdr 
various joints, and they fall to pieces. The only 
prevention of this effect has hitherto been paint or 
varnish to keep off the wet. There are, however, 
very many cases in which glue would be used were 
it not for this solubility, such, for example, as vessels < 
to hold water, hot or cold ; furniture for sea use, 
wl^re they may be exposed to a damp atmosphere ; 
show-boai^ for houses ; external shutters and doors, 
and numerous other cases. It is somewhat surpri- 
sing, therefore, that no attempt should have beenniade 
in tills country to introduce to general use the femed 
cheese glue, which is employed on the continent under 
most of the above circumstances and with complete 
success. It is known, indeed, as a cement for Joiiiing 
china and glass, and believe it Is the same as Van- 
couver's cement, sold at a great price for that pur- 
pose. It is certain, at least, that such artides may 
be joined together with it, so as to have a neat joint, 
and to resist equally the unequal degrees of ^empera- 
'ture to which such artides are exposed, and 
water and acids. It may be useful then in joining 
broken galvanic troughs, Ac. Applied to wood it is 
extremely tenacious, and equally resisting. Ths 
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Ibllowingifl the receipt .—Take some fresh cheese 
aade with rich creamy milk, (Cheshire cheese 
will do,) pound it, and wash it in warm water 
until all the soluble port ii carried off by the 
water— this may be operated in a sieve, or linen 
doth, through which the cheese is afterwards 
pressed to get rid of the water ; when quite drained, 
it crumbles like stale bread: it is then dried 
upon unsised paper, and in that state will keep 
fresh a long time. 

This material! which is cewum, mixed with a 
email proportion of butter, is not soluble in water, 
except by the addition of quick-lime ; but by pound- 
ing this with the mixture it' becomes transformed 
into a Very viscous sort of cheese, which can be 
dilated with water to the consistency required for 
the work. It driea quiekljf^ and when quite dry 
U cannot ayain be dueoioed, therefore no more 
should be prepared than can fie immediately used. 
This is one of the causes why it has been so little 
vied ; but at all events, a solid advantage is worth 
the trouble and difficult of its preparation and use, 
besides these difficulties would be greatly diminished 
by keeping in a well-closed vessel some powdered 
quick-lime, to mix with the caseum, at the time of 
pounding. It would be still better to soften the 
easeum in hot water, and for expedition sake the 
two substances should be kept in a close vessel, 
being previously mixed dry and reduced to a dne 
powder. It is applied in the same manner as com- 
mon glue.' 

The above receipt was known to the ancients, 
even it is supposed in the time of the Greeks, and 
in the flourishing age of the Italian school of paint- 
ing, commonly employed to join together the vari- 
ous parts of their panel boards. 

THE MOLE. 

It is remarkable that this animal sometimes gives 
notice of a change of weather. The temperature or 
dryness of the air governs its motions as to the 
dq’th at which it lives or wOrks. This is partly from 
Ita inability to bear cold or thirst, but chidfly from 
the necessity it is under of following its natural food, 
the earthworm, which always descends as the cold or 
drpqght increases. In frosty weather, both worms 
apd moles are deeper in the ground than at other 
•times, and both seem to be sensible of an approach- 
fog change to warmer weather before there are any 
neroqptible signs of it in the atmosphere. When it 
.is ob^ed, thertfpre, that moles are casting hills 
through openings in the froien turf, or through a thin 
covering of snow, a changp to open weather may be 
shortly expected. 

The cause of this appears to be as follows {The 
natural heat of the earth being for a time pent in 
by the finosen surface, accumuliies below it ; first in- 
cites to action tho animals, thaws the frosen surface, 
and at length escapes into the air, which it warms 
-and softens ; and if not oounterbaliaioed by a greater 
degrees of cold in the atmosphere^ brings mut a 
change. Changes from frosty to mild weather, 
.cansed.by the ascent of heat from the earth are often 
-nfft^dent, that the dreumstanoe needs no confirma- 
•Itei’' Wronger proof, if proof were necessary, con- 
.nea.be giveii than the common appearance of frost 
remaining longer upon ground having a 
Mgfom of rock beneath, than upon that where there 
fo hone. Old foundations of buildings, which have 
Jboh been dug out, are easily traced by the same 


appearance ; and any subterraneous solid bodff ti 
large stones, drains, planks, or pieces of timber, 
may be discovered in the same way ; and even a 
pUnk laid across a ditch at such times will remaii 
covered with snow for many hours after the snow on 
the ground is all melted and gone. This sufficient!] 
accounts for the activity of the mole before a change 
of weather, and deserves to be noted by the meteor- 
ologist among his other prognostics of the weather. 

The mole, though gmei^y a despised and per- 
secuted animal, is nevertheless useful in some de- 
gree'to the husbandman, in being the natural drainer 
of his land, and destroyer of worms. To other in- 
ferior animals he is a sapper and miner, forming for 
them their safe retreats and well-secured dormito- 
ries.— Jfcparine qf Natural Hiatory. 


MISCELLANIES. 

^ Vamieh for Boots and Shoes.^First ftempf. 
Taken from “ Walton's Angler ** — ^Take a pint of 
linseed oil with half a pound of mutton suet, the 
same Quantity of bees' wax, an4 a small piece of 
rosin. Boil all this in a pipkin together, and use it 
when milk-warm with a hair brush : two applica- 
tions will make the articles waterproof. 

Second Receipt — Common tar is to be made 
warm, and brushed over the soles of boots or shoes ; 
these are to be put near the fire, that the tar may 
be absorbed. When this is the case, a second, and 
afterwards a third, may be used with advantage. 
This is not applicable to the upper leathers, though 
it makes the soles very much more durable, and 
impervious to moisture. 

Third Receipt, — India-rubber varnish is a valua- 
ble article wherewith to anoint the upper leather ot 
boots and shoes ; it covers them, however, merely 
with a resisting varn|f)h, but the lower parts subject 
to abrasion from contact with the ground are little 
beqefltted by its application. 

The Blast in Iron Smelting Furnaces was origi- 
nally produced by means of bellows ; and so strong 
was the prejudice in favor of this method, that 
when the iron cylinders were first proposed it was 
with the greatest difficulty they obtained a trial ;-r- 
Dor was it till after the lapse of several years that 
the ** stubborn fact" of their producing twice the 
quantity of iron which had been ever reached by 
&e old bellows, led to tbeir universal adoption. 
The Tintem Abbey Works were the first at which 
cylinders were employed. The density of the blast 
famished by the bellows rarely exceeded one pound 
on the square inch, but the increase through tfjg, 
employment of the cylinders is, in some instances, 
four-fold, and on the average more than double. 

Fbr Mildew on Trees , — To 4 gallons of rain or 
river water add 2 lbs. soft soap, 1 lb. flowers, of sul* 
phur, 1 lb. roll tobacco, 1 quart fresh slacked lime, 
and 1 pint of spirits of tur^ntine. Mix the whole 
well together, and boil the mixture slowly for half- 
an-hour. 


A petfiel Sohent ^ Caoutchouc , — ^Take equal 
weights of sulphuric acid and water, mix them, and 
when cold add a quantity of it to a quantity, of oil of 
turpentine, and agitate thoroughly s tiie geld will 
become colored by uniting wiSi, or charrfog^ the 
resin i let the acid subside, and decant thor clear 
spirits. Repeat the operation until the aeid sub- 
sides without being discolored. The oil of tarpea- 
tine thus prepared, with warmth, and etrong solsi 
light, is a perfect solvent of caoutchouc. 
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CHINESE, OR ARTIFICIAL FIRE-WORKS. 

Many of our readers no doubt witnessed an exhi- 
bition 80 called at the Colosseum some time back, 
and also, perhaps, may have seen the same at 
Leicester Square some years previously^this it is 
our present object to describe and explain. To 
such as have ne^er viewed these imitation works, it 
may be necessary to remark, that the room is in 
darkness, save such light as comes to it through 
various transparencies, &c., which are so cut out 
as to represent such objects as are naually pro- 
duced by real fire- works, and by hidden machinery, 
the whole appears to be in motion, exactly the same 
as if made of gunpowder, though without its cost, 
smell, and danger. The following are plain di- 
rections to form and manage them : — 

First, procure a frame, three or four feet square, 
and twelve or fourteen inches deep. Stand this 
upright, and place along its sid^s three or four 
lamps or candles $ place also a ledge or groove in 
the front and one at bottom to slide a picture in. 
This is to hold such pictures as Figs. ABODE, 
&c., afterwards to be described, and place two 
wires across it, with a loop in the middle of each, 
to bear an axle or spindle, which may be made also 
of a bit of thick wire. One end of this spindle, 
that at the back, is to have a handle ; the front 
end of it is to bear the wheels 6 H or I, and 
which wheels when in motion must turn close to 
the front of the box, as close indeed as possible. 
This spindle also on the front end may have fas- 
tened to it a wheel, of two feet diameter, made of 
a thin hoop outside, and four or six wire spokes. 
If this is made properly, when the handle is turned 
round, the spindle and wheel will turn with it, and 
if a person were to stand in front of it, he would 
not be able to see the candles through the wheel 
itself, but only in the space around it ; so that if a 
frame or picture be slid into the groove made for 
it, and that frame be made quite blsck, except a 
round hole equal in diameter to the wheel, nothing 
whatever of the lights will be visible, but tbe glare 
of them. This will render plain what is to follow : — 
Consider what designs you will have', and make 
as many stretching frames (like those for pictures,) 
as there are to be figures. Stretch upon them 
calico, paper, or parchment, and paint them on 
both sides black, with oil paint #r oIm lamp black, 
water, and sixe. When dry, punch out upon them 
the proposed design, taking care, that if it is one 
which is to appear in motion, the centre must 
coincide with the end of tbe spindle, (an inch or 
S.WO is of little consequence.) We will suppose 
that in this manner you have prepared the Figs. 
CDS and F. Placing either of them in its* 
pniper place in front of the lights, of course the 
illuminated part will be coincident with the figure 
cut out, and aM else be in darkness. The exhibition 
of any number of euch would soon become mo- 
notonous, without variation of eolor and of motion; 
these improvements are easily managed. Paste on 
the prepared design a sheet of flssne paper, and 
color the spots where it appear! with ca^nine, 
Prussian blue, verdigris green, or any dye color, 
which wiU aceoluplish all that can be desired on 
this bead. ; Jf you desire it to bo eitremely bril- 
liant, vonttt Hie colored paper oVer afterwards, or 
else mix tbeoi^r with vamidi at first. 

To produce the effects of motion is the object of 
the wire wheel within the box. To turn it by itself 
ulone gives some little twi nkling, but to produce 


the quivering light, necessary to make tbe front 
objects seem in motion, and casting out sparks of 
fire, other wheels are necessary. See Figs. 6 H I. 
These motion wheels are made of paper or parch- 
ment, exactly as explained in the object frames, 
except that the holes as represented in the figures 
are cut out like spokes, with a penknife, and they 
are fastened each to a hoop, which fits tightly upon 
the hoop of the wire wheel, so that when that turns, 
the one fixed to it turns also. Now we will see the 
effect of a variety of design here also. Supposing 
the wheel G be fixed in its place, and the design E 
be in front of it, if tbe wheel be turned round, the 
only effect will be that E will glitter, and have a 
quivering appearance, but no motion on its centre. 
When therefore G is used, only such object as D 
should be put before it, either white or colored. 
This forms a first variety. 

Instead of 6 , place the wheel H, and the object E 
as before. When the wheel is turned, the object 
will seem to revolve also in the same direction, 
and also sparks will appear to fly from tbe centre 
to the cirtumference. This wheel then is Adapted 
to such objects as have a single uniform motion 
only, which forms the second variety. Such is 
object D. * 

A fourth variety is formed by a wheel, cut out as 
represented in I. In this case tbe object put in 
front will seem to have two motions ; one from the 
centre, the other away from it. according as it may 
reach to the inner or outer circle. Of this descrip- 
tion is design F. 

The wheels should not be turned too quickly, or 
a mistiness will occur, rather than the twinkling 
light required ; also the holes punched out should 
be of various sizes, and closer together towards the 
centre of motion than at the more distant parts. 
A Jiery rain may easily be contrived by having a 
roller at the top of the box, and anoCber below — 
upon which is wound a long coil of black paper, 
punched full and irregularly with small holes. 
This being pulled down, by turning the lower roller, 
as the holes are in motion, and pervious to light, 
the effect will be like tlfat of a shower of fire. If 
the same roll of paper be passed upwards, it will 
appear like a fountain of fire, especially if an ob- 
ject, made upon the principle of Fig. D, be placed 
either before or behind it. 

The mow storm, as represented by the magic 
lanthom in Mr. Childe's exhibition, is conducted 
upon this principle ; it being caused by a black 
sUder, specked with holes through the varnish, 
being drawn vp, when the white specks, suffering 
the light to pass through, look like flakes of snow 
falling down. Indeed the whole of the above may 
be easily adapted to the magic lanthorn, l^y having 
« wooden slider, with A brass wheel of requisite 
shape, OD one side, to be turned by a thread around 
iti edge, and fixed by a screw in the middle. The 
other side of Uie ^der may have a shifting glsrn, 
•f varied design and color. It should be observed, 
however^ , that light thrown by a magic lanthorn 
if oeldom strong enough to show them with suf- 
ficient vividnem. If it be desired to have the 
appearance of a cone or globe in motioii, ont them 
out, as in Fig. K. We have, purposely varied the 
manner of egtfeing ont the object! on C D £ and F, 
but other method! and design! will reatf y suggest 
tbemeelves. 

The only application of the above which we are 
acquainted wUh is by Mr. Wallis, the lecturer, in 
that part of bis apparatus repesentfng the sun. 
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Everf person who has seen it at all must have 
been delighted with its extreme brilliancy and per- 
fection of motion— seeming to dart out rays from 
its disk on all sides simnltaneonsly — so good indeed, 
that a gentleman once remarked to us, at the 
London Ihstitution, ** Mr. Wallis's sun is so 
excellent it quite tcariNs ih% ikeatreJ*^ The way it 
is managed is as follows — not regarding the manner 
of lighting, nor means of motion, which we shdl 
have a future opportunity of doing when treating 
of astronomical apparatujs : — we need only now 
observe, that the peculiar effect of its rays is occa- 
sioned by there being two wheels in front of the 
lamp, made of white silk, and painted with black, 
so that the light can pass only as represented on 
Figures A and B. When these wheels are made to 
revolve In different directions, tfie rays will not 
seem to turn either to the right or left, but like 
rays from the centre outwards. The explanation 
of the apparent motion of the rays is easy. One 
wheel, from what we have already seen, would 
make the rays of light seem to move one way ; the 
other wheel causes them to move in the contrary 
direction. Now, as it is impossible that our eyes 
can witness the double and contrary motion, we 
view only that compounded of the two, which is, of 
course, rectilinear. * 

LIFE OF A PLANT. 

The ripe seed, when put into the ground at the 
proper season of the year, after soaking up the 
moisture around it, throws downwards a radicle^ 
or young root ; then there rises upwards the 
plumule t or future stem, bearing upon it the two 
lobes of the seed. These expand, become green, 
and furnish the plant with nourishment, till the 
roots increase, and it gets young leaves of its own. 
The stem shoots upwards,* and is furnished with 
buds, which throwing out leaves and branches, the 
whole becomes a perfect plant, capable of, fixing 
itself, and taking up moisture by its roots, growing 
towards the light by its stem, and decomposing the 
air around it by its leaves. The various organs it 
now has conspire to product flowers — these expand, 
delighting us by their fragrance and their beauty. 
The stamens become ripe — their anthers burst, and 
scatter the pollen with which they are stored ; this 
is taken up by the stigma, ancf conveyed to the 
young seeds, which are thereby endowed with the 
power of growth. The parts of the flower, being 
no longer useful, fall away, while the seed increases 
in size and perfection, until at lost, when thoroughly 
•ripe, the parent plant either dies, or becomes dor- 
mant, until the warmth of a future season again 
calls it into a vigorous and renewed existence. 

During. the progress of these various develop- 
ments many curious phenomena present themselves 
to our notice. The sap, or moisture, passes up- 
wards and downwards through the veins, or sap- 
vessels ; it is exposed to the air at the leaves and 
flowers ; and it deposits in its course wood, resins, 
gums, starch, sugar, and numerous other products. 
One part becomes green, another pink, a third 
white, yellow, or brown ; one yields a fragrant oil, 
another a nauseous drug ; one becomes a nutritious 
vegetable, another a virulent poison. Some plants 
have a natural provision against drought, others, 
by their shape, remain uninjured by either wind or 
rain ; some open their flowers only when the heat 
of the day is past, while many more expand their 
petals, and devate their heads, only a^ the light of 


the sun, closing them again, and folding them care- 
frilly up, at fhe approach of rain or of night. This 
is called the eUep ^ planter and is in many instances 
so regular in its recurrenccj as to indicate the time 
of tlm day. 

*! Thus in each flpwer and simple bell. 

That in our path untrodden lie. 

Are sweet remembrances which tell 

How fast their winged moments fly.**— Smith. 

Plants may pass through the varioua stages of 
their existence in a few weeks or months i such as 
these are called annuale ; others spring up, grow, 
and produce their conservative organa one year, 
a^d their flowers and fruit the next: these are 
biennials t while trees, shrubs, and many herbs 
are perennial^ that is, of many years gvowth, in- 
creasing continually in majesty, utility, strength, 
and beauty. 

But these, no less than their more fleeting com- 
panions, must at last arrive at the same termination, 
and although all %re equally without the sense of 
feeling to appreciate the changes that constantly 
take place, yet plants are liable to many privations 
and casualties which might be thought to apper- 
tain alone to animal existence. Plante live and 
grow, though they cannot move — they select and 
take their food, though they have no mouth — their 
food digests, though they have no stomach — they 
breathe, yet without luogs — they sleep, yet know 
not that it is night — thay have a natural heat, and 
fluid circulation, yet without a heart — they are 
benumbed by frost, revivified by warmth — are killed 
by poison, and by deprivation of nutriment — grow 
plethoric by superabundance — become more vigo- 
rous by stimulants, and during the whole period 
of their existence are subject to injury, disease, 
and death. 


OXYGEN. 

(Besumed from page 293.^ 

Bee, 16. — Combustion of Phosphorus, Instead 
of sulphur, (used in the last experiment), substitute 
a small piece of phosphorus, previously lighted. 
The Vividness of the light now produced is so 
brilliant, that the eye can scarcely bear its intensity. 
A white flaky powder will escape, which is phos- 
phoric acid. As this is extremely disagreeab'e, 
and excites coughing, the escape should be pre- 
vented, by the handle of the spoon passing through 
a cork fitting the top of the jar containing the 
oxygen. 

Note, — In this experiment, as well as in any 
other in which heated phosphorus, lead, tin, an- 
timony, or zinc, is to be fused or burnt, a brass • 
spoon is to be used, and not a platinum one, as 
#his metal unites to the substances mentioned, 
when they are red hot, with so energetic an action, 
that deflagration and detonation often ensue, to the 
imminent risk of the apparatus, and danger of the 
operator. 

Ex, 17. — Comhustiun gf Phosphorus under 
Water, Put a small portion of phosphorus into a 
deep glass, with as much cold water as will cover it. 
Then fill it up with hot water, and the phosphorus 
will be seen to melt. Press from a bladder, through 
a small metallic pipe, a stream of oxygen on the 
phosphorus, and a brilliant combustion will ensue 
under water. 

Note, — In every experiment with phosphorus the 
greatest caution is necessary, it must be cut under 
wafer, and carefully preserved in watet\ 
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Ej?. 18.— -Co>ii6tc9/ton qfHomberff*» Pyrophotut. 
Drop into a jar, containing oxygen gas, a few 
grains of Homberg's pyrophorus. As soon as it 
enters the gas it inflames, and falls to the bottom 
of the jar in exceedingly brilliant sparks, like rain. 

Ex. 19. — Suspend a piece of fine watch spring 
wire to a cork, which fits the top of a glass jar. 
Fasten a minute piece of phosphorus to the lower 
end of the wire, and immerse it in the jar when 
filled with oxygen, the phosphorus being first 
lighted. The wire will under these circumstances 
take fire, and burn gradually away, with the most 
beautiful scintillation. In this experiment the glass 
jar or receiver should hold at least a quart, and 
siiould have a little water at the bottom of it '^to 
ciitch the uglowing sparks, which would otherwise 
pierce or crack the glass — these sparks are an oxyde 
of iron. 

Ex. 20. — Combustion bf Zinc. — Prepare a blad- 
der, filled with oxygen, with a blow-pipe, a tapering 
tube, or a tobacco pipe stem, so^hat the gas within 
it may be pressed out in a fine strcjun, when 
re(piired. This done, take a thick piece of char- 
coal, bore a small cavity in it, and in the cavity 
put some zinc filings. Light the charcoal around 
the ntetal, and urge it with the jet of gas from 
the bladder, the zinc will melt, become red hot, 
mid finally be resolved into a beautifully brilliant 
whitish-blue flame. It is now uniting with oxygen, 
forming the white oxyde of zinc, which escapes in 
copious white fumes. 



E.V. 21. — Combustion of Lime. Instead of the 
metals used before, make the experiment with a 
])iece of lime, the size of a pea, which will soon 
liecome of so vivid and overpowering a light, that 
the eye cannot support it for an instant; it will 
cast a strong reflection upon the ceiling or wall, 
so that the minutest objects may be discerned : it 
is in fact a modification of the well-known Ocry- 
hydrogen Lights or Lime Lights as it is indiflerently 
called. 

Rx. 22. — Combuxiion qf Antimony. This metal 
burns so rapidly, as to. be attended with a slight 
explosion. The flame is intensely white, "and dif- 
ferent from that of any other metal, forming what 
are called argentinx flowers, or the white oxyde 
of antimony. Very brilliant sparks are generally 
thrown off during combustion. 

Ex. 23. — Splendid Combustion qf Cast Irqn. 
Place in the hole of the charcoal a cast-iron spara* 
blet or small nail. Urge it with the stream of 
oxygen, and presently it will inflame ; and although 
the bladder of gas be then withdrawn, it will 
continue of itself to throw out a complete shower 
of the most intensely brilliant Sparks, till the whole 
of the iron b consumed, or rather changed into an 
oxyde. Thb is one of the most beautiful experi- 
Dients that even chembtry yields. 

Ex. 24. -^Support qf Animal L{fe. Let two 
equaUsbed jars be placed upon a table-^one full of 
oxygen, the other of atmospheric air. Into each 
of them let a mouse be dropped. The animal 
immersed in the oxygen will live five times as long 
as that in the air, or in the exact proportion of the 


oxygen in the two vesseb, as atmospheric air oon- 
sbts of dne-fifth oxygen, and the rest nitrogen — 
the last not being fit for respiration. Lavoisier 
ascertained that a man consumes thirty-two ounces 
troy of oxygen gas in twenty-four hours. 

Ex. 25. — In each of two jars, prepar^ as above 
— that is, one filled with oxygen, the other with 
air — immerse a lighted taper ; one' of the two tapers 
will burn five times as long as the other, showing 
that oxygen b necessary alike for combustion and 
respiration, and that it follows tlie same law in both 
instances — a valuable fact for the chemist, as it 
enables him to know the general effect of a gas 
upon respiration, without it being necessary to sub- 
ject animals to torturing experiments. 

Ex. 26. — Causes qf the Bed Color of the Blood. 
The blood when it enters the arteries is red — in 
its passage through the veins it becomes purple, 
and when it meets with oxygen in the lungs it again 
becomes red. Thb may be proved artificially, 
Vhiis : — Withdraw quickly a phial, containing oxy 
gen gas, and pour into it a spoonful of dark venous 
blood. Cork the bottle, and shake it up. The 
blood oxygen will soon attain 

a bright Vermillion color. 

Ex. 27. — Pour into a large-mouthed phial some 
dark venous blood. Cork it well, and let it rest 
for some time. The blood will absorb all the 
oxygen in the common air of the bottle, as may be 
proved by inserting a lighted taper into the mouth, 
which will be quickly extinguished, there being no 
oxygen left to support combustion. 

(Continued on page 325.^ 

SOAPS. 

Soaps are divided into those that are soluble, and 
those that are insoluble. The latter afe generally 
produced by double decomposition. It is the for- 
mation of these soaps that renders water, containing 
sulphate of lime, such as that drawn from wells 
dug tn strata of the ternary formation, improper 
for washing ; for in that case, a sulphate of potash 
or of soda b produced, and an insoluble soap of 
lime results, which b thrown down in flocculi. In 
order to use these waters, it is necessary to boil 
them previously, to remove the sulphate of lime, 
which they hold in solution in consequence of 
containing carbo^iic acid gas, and which b deposited 
when the gas is driven off by heat. 

The soluble soaps are naturally divided into hard 
and soft ; the former being produced by means of 
soda, and the btter of potash acting upon fatty 
substances. The fats and oib employed also exert 
considerable influence on the hardness of soapsr* 
Tallows produce with the same alkali a harder soap 
than the oils, and of these btter bodies, the drying 
oib of linseed and poppy remain the softest. The 
soda or barilb used in all soaps is, before mixing 
witii the other ingredients, rendered caustic by its 
solution in water, passing through a vat filled witli 
quicklinie, and ^ving a false bottom through 
which it trickbs. 

COMMON BARD SOAPS. 

Hard iffoajy.— Upon one ton of tallow put into 
the soap pan about 200 gallons of soda by, of 
specific gravity 1*040 being poured, heat b ap- 
plied, and after a very gentle ebullition for about 
four hours, the fat will found to be compbtely 
saponified, by the test of a knife dipi^ into it> 
when it will be that the fluid will at once 
separate u^on the steel bbde from the soapy paste. 
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ThoOre being withdrawn, the mass is allowed to 
cool during one hour, after which the spent lye is 
drawn off, and a similar chtiuge introduced as at 

• first, and the boiling process is renewed and conti- 
nued for the same time, and so on for six or seren 
times, increasing the strength of the lye each time. 
When boiled enough (a knowledge of which prac- 
tice only will gire,) the soap, now complete, is 
drawn off, and poured into frames, where, in 
twenty-four hours or more, according to the season 
of the year, it will have b^me sufficiently solid to 
be cut into squares for sale. The above ingredients, 
namely 20 cwt. of tallow, and H cwt. of real 
soda, or 7^ cwt. of barilla will make 32 cwt. of 
good hard soap. Should the soda contain much 
sulphur, it will be of a blue color; should this be 
the case, it is diffused in a weak solution of soda, 
moderately heated, the blackish blue portion is 
precipitated, and the upper part being poured off 
forms a white soap often call^ curd soap ; in this 
case the residue Imiled again with rosin, or coarse 
animal substances, and other refuse, forms the 
coarse yellow soap of the shops. If after the 
mixture of the last solution of soda, the subsidence 
be disturbed by stirring the liquid a little *now and 
then, and the whole be quickly cooled, the blue 
precipitate will be arrested and distributed through- 
out the mass in streaks, forming mottled soap. 
Marbled Soap^ such as is used for wash balls, 
&c. is chiefly a French manufacture. It is made by 
adding a small quantity of sulphate of iron during 
the first hpiling. The alkali seizes the acid of the 
sulphate, and sets peroxyde of iron free to mingle 
with the paste, to absorb more or less oxygen, and 
to produce thereby a variety of tints, of black, 
brown, red and yellow. Marseilles is celebrated 
for a soap pf this kind. 

SOFT SOAPS. 

The principal difference between soaps with base 
of soda, and soap with base of potash, depends 
upon their mode of combination with water. The 
former absorb a large quantity of it and bbcome 
solid, they are chemical hydrates ; the others expe- 
rience a much feebler cohesive attrai'tion, but they 
retain much more water in a state of mere mixture. 

Three parts of fat afford in general, fully five 
parts of soda soap, well dried in the open air, but 
three parts of fat or oil will afford from six to seven 
parts of potash soap of moderate eonsistence. From 
its greater volubility, more alkaline reaction, and 
lower price, potash, or sqft soap^ is preferred for 
many purposes, and especially for scouring woollen 
yarn and stuffs. 

^ Soft soaps are usually made in this country with 
whale, seal, olive, and linseed oils, and a certain 
quantity of t^ow. 'When tallow is added, the 
object is t6 produce white and somewhat solid 
grains of stearic soap in the transparent mass, 
called figging, because the soap then resembles the 
granular texture of a fig. The process is as fol- 
lows : — The potash of commerce is made perfectly 
caustic with lime, and in two solutions of different 
strengths ; a portion of the oil is poured into the 
pan, and heated to neoAy the boiling point of 
water, when some of the weaker lye is introduced. 
After boiling some time, more oil and lye are poured 
in alternately, till the whole is introdu^ stronger 
lye is now added, and the boiling kept up veiy 
gently till the workman judges the saponification is 
complete, which is when the paste ceases to affect 
the tongue with an acrid pungency ; when all milki- 
nesB and opacity disappear, and when a little of the I 


soap, placed to cool upon a glass plate, assumes 
the proper consistency.. 200 lbs. of oil require 
72 lbs. of American potash of moderate quiffity, 
and the product is 460 lbs. of well boiled soap. 
The process, occupies five or six hours. 

SOFT TOILET SOAPS. 

The soft foncy soaps are divisible into two classes. 
1st. Good potash soi^, colored and scented in 
various ways, forms the basis of the Ney^les^ and 
other ordinary soft soaps of the perftuner. 2. Peart 
soap, which differs from the othor both in physical 
properties, and in mode of preparation. 

Ordinary 8rft Toilet Soep is conducted in its 
manufacture upon the abo\e principles, the fat used 
being good hog’s lard. The soap should have a 
dazzling snowy whiteness ; be semi-fluid ; and pre- 
serve always the same appearance : such "Soaps are 
in general request for shaving, and are most conve- 
nient in use, especially for travellers ; hence their 
sale has become very considerable. 

Pearl Sqft Soap, or Almonde Cream, A French 
manufacture, which differs firom the preceding 
chiefly in the details of its manufacture, which are 
as follows : — ^Weigh out 20 lbs. of purified hog’s 
lard on the one hand, and 10 lbs. of potass on tiie 
other ; put the lard into a glased china or earthen- 
ware vessel, gently heated upon a sand bath, 
stirring it constantly with a wooden spatula, and 
when it is half-melted, and has a milky appearance, 
pour into it one half of the lye, (the poizudi it is 
supposed has been already dissolved in water and 
passed through quick lime,) still stirring and 
keeping up the temperature as equally as possible ; 
after an hour or so we shall perceive some fkt 
fioatmg on the surface, like a film of oU, and at 
the same time the soapy granulation falling to the 
bottom ; we must then add a second portion of the 
lye, whereon the granulations disappear, and the 
paste is formed. It must, however, be boiled three 
hours more, when it will become quite stiff ; after 
cooling gradually it is to be pounded strongly in a 
marble mortar, along with the essence of bitter 
almonds, when it will be fit for sale. 

HARD TOIJ.KT SOAP. 

The soaps prepared for the perfumer are distin- 
guished into Afferent species, according to the fat 
which forms their basis. Thus there is a soap of 
tallow, of hog’s lard, of oil of olives, of almonds, 
and palm oil. The mixture of these various kinds, 
differently scented, forms the numberless varieties 
sold under so many fantastic names. 

Wiruisor Soap is made by mixing nine parts of 
good ox tallow, and one of olive oil, scented with 
about one hundred parts by weight of the oil of 
carraway, oil of lavender, and oil of rosemary, in 
the following proportions : — * 

Hard Curd Soap, as above. ... 100 ounces. 

* Oil of Carraway 1 „ 

Oil of Lavender i „ 

Oil of Rosem^ i „ 

Soap a la Bose is made of the following ingre- 
dients: — 

Olive Oil Soap 30 pounds. 

Good Tallow Soap 20 „ 

Finely Ground Vermillion .... 1^ ounce. 

Essence of Rose 3 ounces. 

Essence of Cloves 1 ounce. 

Essence of Cinnamon 1 „ 

Essence of Bergamot 2^ ounces. 

The hard soaps are to be kept at the heat of boil- 
ing water for an hour, with 5 lbs. of water in an 
iintinned copper ; on, the vermillion then added. 
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and when taken off the fire, the eBsences mixed well 
with it, by stirring them together. This is a very 
perfect soap, possessing a delicious fragrance, a 
neautiful roseate hue, and the softest detergent 
properties, which keeping cannot impair. 

Soap au Bouquet,-^ 

Good Tidlow Soap 30 lbs. 

Essence of Bergamot 4 oz. 

Oils 'of Cloves, Sassafras and 

Thyme, each 1 oz. 

(Color) Brown Oehre .... 7 „ 

Onnamon Soap . — 

Good Tallow Soap 30 lbs. 

Palm Oil Soap 20 „ 

Essence of Cinnamon 7 oz. < 

Ditto, Sassafras ...... „ 

"Ditto, Bergamot 1}- „ 

(Color) Yellow Ochre .... 1 lb. 

Orange Flower Soep.—^ 

Tallow and Palm Oil Soap, as before, to which add 
of— « 


Essence of Orange Flowers . 1\ oz. 

Ditto Ambergris 7i „ 

n \ Chrome Yellow 8 „ 

^"^‘'MR^Lead 2 „ 

MueJc Soap.^ 

Tallow and Palm Oil Soap, as before, to which add 
of— 


Powder of Cloves, Roses, and Gilly 


Flowers, each 4 oz. 

Essence of Bergamot and of Musk 

each f 3} „ 

(Color) Brown Ochre 4 „ 


Bitter Almond Soap is made by compounding 
50 lbs. of the best curd soap with 10 ounces of the 
essence of bitter almonds. 


Transparent Soap . — Equal parts of tallow soap, 
made perfectly dry, and spirits of wine, are to be 
put into a copper still, which is plunged into a 
water bath ; the heat applied to effect the solution 
should be as slight as possible, to avoid evaporating 
too much of the alcohol ; the solution being effected 
must be suffered to settle, and after a few hours 
repose, the supernatant liquid is drawn off into 
tin frames of the form desired for the cakes of boap. 
These do not acquire their transparency till after a 
few weeks' exposure to a dry atmosphere : they are 
colored by a strong alcoholic solution of archil for 
the rose tint, and of turmeric for the deep yellow. 
Transparent soaps, however pleasing to the eye, 
are always of indifferent quality ; they are never so 
detergent as ordinary soups, and they eventually 
acquire a disagreeable smeU. 

Castile Soap is made of the coarser kinds of olive 
t oil and soda, the color being given as described 
under marbled soap. 

Cocoa-nut Oil Soap has been lately made ii^ 
London, and is similar in its general properties to 
the ordinary palm soap, but has others of a re- 
markable kind, besides its dissolving with extreme 
rapidity; it will wash linen with sea water, hence 
it is often called marine soap, and is much bought 
for ship use. 


MARBLING OP PAPER AND 
BOOK EDGES. 

Wb presume that the following instructions for 
the marbling of paper will be of use to our readers 
generally. To bookbinders in country towns we 
know that they will be invaluable ; and they must 
be serviceable to aU others who have occasion to 


make use of marble paper, and wish to have it 
cheap. The first thing reqidred is a wooden trough^ 
made of inch deal, about one inch and three- 
fourtihs in depth, and half an inch in length and 
.breadth laiger than the sheets of paper that are 
to be marbled. This proportion between the size 
of the trough and paper should always he observed, 
to prevent waste of color; of course, troughs of 
various sizes will be required, where paper of 
various sizes is to be marbled. The trough must 
be water-tight, and the edges of the sides of it 
must be sloped or bevelled off on the outside, to 
prevent any drops of color which may fall on them, 
from running into the trough and sullying its 
contents. 

A Skimmer, or clearing stick, must be provided 
for each trough z this is a piece of wood, two inches 
and a half wide, half an inch thick, and as long as 
the trough it belongs to is tctde*inBide : the use of 
this will be explained hereafter. 

A Stone and Muller of marble, or some other 
hard stone, the size according to the quantity of 
color required to be ground. Also a flexible knife, 
for gathering the color together. 

A dozen or two of smidl glazed pipkins to hold 
colors in. The pots being furnished with 
Brushes made^as follows ; — Take a round stick 
about as thick as your finger, and cut a notch all 
round one end of it; next, take some bristles, 
four or five inches long, and place them evenly 
round the stick, at the notched end, letting them 
project one inch and three-fourths beyond the 
wood; fasten the bristles to the stick by several 
turns of stout thread ; cut away the ragged bristles, 
and tie up the brush firmly with fine cord. The 
use of the notch round the end of the handle is 
to make the bristles spread out, when firmly tied 
up, so that when used, the color may be scattered 
about more abundantly. 

Rods for drying the {taper on when > marbled are 
better : they should be round, at least the upper 
side ^ould, and about an inch and a quarter in 
breadth and thickness. Twelve rods 11 feet long 
will hang 3k quires of demy, or 4k quires of 
foolscap. 

Colors : — of these use the following assortment,— 
lUd. Vermillion, drop-lake, rose-pink, Venetian 
red, red ochre. Blue. Indigo blue, Prussian blue, 
verditer. Orange^ Orange lead, orange orpiment, 
Black. Ivory, blue black. Yellow. Dutch pink, 
yellow ochre, king's yellow, English pink. 

Now, with respect to grinding your colors; 
observe — the finer your colors are ground, the 
better and the cheaper will your work he. First, 
your colors should be finely pounded, then mixed* 
with water to the consistence of pasfo, and put in 
a color pot with the knife. From the pot, the 
color must be taken out a little at a time, and 
levigated very fine with pure water. 

Compound Colors are made by mixing the colors 
above-mentioned in certain proportions. The 
following may be particularized : — To make a Red 
Color, mix three parts of rose-pink, with one of 
Vermillion. A finer Red. Four parts of rose-pink, 
two parts of Vermillion, and one part of drop -lake ; 
for very fine work use drop-lake alone, but use it 
very sparingly for it is a dear article. Yellow. 
Two parts of Dutch pink, and one part each of 
king’s yellow and English pink. Green. Made by 
mixing blue and yellow. Dark Blue. Indigo; 
which may be m^e lighter by the addition of 
verditer. Orange BHrwn. Two parts of Venetian 
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red, and one part of orange lead. A fiM Qrangem 
Put some fine yellow ochre in a ladle over a fire, 
and keep it there till it assumes a dark red color. 
Take of this red ochre, finely pounded, and of 
Venetian fed equal quantities; and add a little 
orange omiment or rose pink, mix all well together. 
limber Color, Equal quantities of Venetian red, 
orange lead, and ivory black : this can be lightened 
with orange lead, or darkened with ivory black. 
Cinnamon Color, Venetian red with a little 
Prussian blue. All other colors which may be 
wanted can be made by mixing together those 
already described, in a manner that will be dictated 
by experience. 

In addition to the articles already mentioned, 
obtain the following : a bottle of ox-gall, a bottle 
of good oil of turpentine, and some pure water. 

Supposing you to be provided with the materials 
fur marbling, the next thing is to show you how 
to set about the operation. In the first place, the 
trough, already described, must be filled, at least 
to within an eighth of an inch of the top, with a 
solution of gum tragacanth, which is to beq)repared 
as follows : — Gum of a pale white semi-transparent 
appearance (gum of a pure white or of a brownish 
color is often bad) is to be soaked *m water for at 
least forty-eight hours, in the proportion of half a 
pound to a gallon and a half ; this should make a 
gum water as thick as that used in miniature 
painting. Pass the solution of gum through a 
hair-sievc or linen cloth, and pour it into the 
trough. In all cases, when the trough is to be 
used, the solution should be well stirred up with a 
few quills, and the surface of it cleared from film, 
&c., by the skimmer above described. 

Colors intended to represent Veins are made by 
adding a small quantity of gall to the various colors, 
lud stirring each well up with a brush, in order 
that they may be properly mixed. Previous to use, 
these mixtures of color and gall are to be tlynned 
with water to the consistence of cream, and are to 
be well stirred up. 

Colors for producing Sjiots like Lace-Work. 
Take some dark blue, or otlit^ color, add some gall to 
it, and about as much, or a little less, oil of turpen- 
tine ; stir all well together, and dilute with water. 

Your trough being prepared, and your colors all 
at hand, it will now be proper t(f try if the latter 
are in a proper state. To do this, throw on the 
solution, by shaking the various color brushes over 
it, some spots of color. If the spots spread out 
larger than a crown piece in size, the colors have 
^o much gall : if the spots, after spreading out a 
little, contract again, there is too little gall in 
them. In the one case more color must be added, 
in the other, more gall. 

If the colors are in good order, and paper is to 
be marbled, the whole surface of the solution in 
tile trough must be covered by colors, in spots, 
streaks, or whirls, according to the pattern re- 
quired and laid on according to directions which 
will be given presently. iHie paper should be 
previously prepared for receiving the colors, by 
dipping it over night in water, and laying the 
sheets on each other with a weight over them. 
The sheet of paper must be held by two comers, 
and laid in the most gentle and even manner on 
the solution covered with the colors, and there 
softly pressed with the hand that it may bear 
everywhere on the solution; after which it must 
be raised and taken off with the san^e care, and 
then hung to dry over the rods. 


The following directions will serve to show how 
the various patterns are produced -1. Throw on 
red till the solution is nearly covered, then some 
yellow, black, and green. You may add, if yo 
please, a little purple with plenty of gall and 
water in it; you may twist the colors into any 
shape you choose by means of a quill* 2. Throw 
on red, yellow, black, and green, as before ; but, 
for a last color, add some of the dark blue mi xe d 
with turpentine. 3. Throw on red, yellow, black, 
and green in the proportion that you choose ; then 
with a quill, draw lines through the colors ; after 
which throw on a greater or less quantity of blue, 
green, pink, or purple, much diluted, and con- 
taining plenty of gall and turpentine. 4 . Throw 
on very fine red for veins; then plenty of the 
turpentine blue. If your colors are good this 
produces a handsome pattern in a short time. 5. 
Throw on some dark blue mixed with turpentine, 
and take this up* with a paper previously stained 
of a yellow, light blue, red, pink, or green color. 
To obtain a good green for this purpose, boil French 
berries in water, add a little spirit or liquid blue, 
and carefully brush over the paper, which must be 
good and well sized, with this mixture. 

A few general and recapitulatory observations may 
not be useless here. Let your materials be of the 
best quality. Grind your colors finely, and keep 
them clean. When your colors become too thick 
for use, add fresh ground color with water and a 
little gall to them, and stir them up well. Be 
particular in getting good turpentine. When the 
solution of gum gets dirtied throw it away and 
make a fresh one. 

The neatest and most convenient method of 
marbling the edges of books, is to dip one volume 
at a time, doing the ends first, and throwing back 
the boards to do tlie fore-edge ; observing to hold 
the book tight with both hands, and not to dip 
deeper than tlie surface, to prevent the solution 
from spoiling the book. It is the safest way, 
probably, to tie the book between boards before 
dipping. And, fbr the sake of convenience and 
economy, when only a few books are to be mar- 
bled, a small trough should be used. 

Marbled paper is glazed by a machine similar to 
that with wliich cottons are glazed, a sight of 
which may easily be had at any calenderers. But 
a machine of this kind would only be required by 
such as might marble very largely. Book-edges 
are polished by the agate burnisher, and so might 
small pieces of paper be polished, which were 
required for any particular purpose. Good com- 
mon pressing, or at farthest hot-pressing, might • 
serve as well as glazing. For any fancy work it 
viould have a fine effect to varnish the marble 
paper after it had been put to its destined purpose, 
and had become .dry. Paste and all moisture, it 
is well known, chase all the glaze away. The 
application of a coat of varnish subsequent to the 
application of paste would double the beauty of 
the best marble paper made, and much iifiprove 
the common kind, at a trifling expense. 


MISCELLANIES. 

AnimaU in Whiting ^ Chalk, ifc , — ^An examina- 
tion of some of the finest powdered sorts of chalk 
which are used in trade has afforded Professor 
Ehrenberg the following result, that even in this 
finest condition not merely the inorganic part of 
the chalk is become separated, but that it remains 
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mixed with a great number of well-preaerred forms 
of the minute sheila of coral animalcules. As pow- 
dered chalk is used for paper-hangings, Professor 
Ehrenberg also examined- these as well as the walls 
of bis chambers, which were simply washed with 
lime, and even a kind of glased vellum paper called 
visiting cardst and obtained the very visible. result — 
demonstrating the minuteness of division of indepen- 
dent organic life— -that those walls and paper-hang- 
ings, and so doubtless all similar walls of rooms, 
houses, and churches, and even,glazed visiting cards, 
prepared in the above-mentioned manner (of which 
cards, many however, are made with pure white leyd, 
without any addition of chalk) present, when mag- 
nified 300 diameters, and penetrated with Canada 
balsam, a delicate mosaic of elegant coralline animal- 
cules, invisible to the naked eye, but, if sufficiently 
magnified, more beautiful than any painting that 
covers them.— Ann. ^ 

Tran»f erring Impreeaione of Old Printe, — One of 
the most ingenious inventions we have witnessed for 
many a day is a process, invented by Mr. Joseph 
Dixon, for transferring impressions to stone. The 
discovery was made some seven or eight years since, 
and, by its means, new and exact impressions of the 
leaves of old books, bank bills, engravings, Acc. may 
be obtained in an incredible brief space of time. 
The celerity and exactness of the work are truly re- 
markable. A bank bill was transferred by Mr. Dixon, 
in presence of the officers of the bank, with so much 
fidelity and precision that the very signers of the bill 
could not tell the difference between the copies and 
the original. It is due to Mr. Dixon to state, that 
he has obtained a patent for the process by which 
bank bills can be protected from his own invention, 
should it ever fall into the hands of rogues. The 
importance of the discovery is in nowise inferior to 
that of the Daguerreotype, of which we have heard so 
much within the last half-year.— JVete York Mirror. 

G(u by a New Procete. — An experiment in gas 
lighting by the Count de Val Marino was made yes- 
terday evening on a piece of waste ground at the 
back of Fetter Lane. A small gasometer was .erec- 
ted, which was connected by tubes to a furnace 
containing three retorts, one of which was partly 
filled with water, a second with tar, and both being 
decomposed in the third retort, formed the sole 
materials from which the gas was produced. The 
process appeared to be extremely simple, and the 
novelty of the experiment consisted in the fact, that 
the water and tar were the only materials employed, 
though the inventor says, that any kind of bitumen 
^ or fhtty matter'would answer the purpose equally 
well. After the lapse of about half an hour after 
the commencement of the process; the gas was 
turned into the burners, and a pure and powerful 
light was produced, perfectly free from smoke and 
unpleasant smell. The great advantages of this 
kind over that produced horn coal, consists, it is 
said, in the cheapness of Its producing materials, 
the facility with which it is manufactured, and the 
perfection to which it is at once brought, without 
the necessity of its undergoing the tedious and ex- 
pennve process of condensation and purification ; 
tor m this instance, u soon as the preliminaries 
were completed, the light was produced in a per- 
f(^ state, within a few feet of the gasometer, which, 
although of inferior siie, was said to be capable of 
•ffordiR, l«ht for 10 Ihm.* to «t loMt 000 Umpi 
or boimn. The priw -v.- triU be, it U 


not more than one-third that of coal gas— equally 
available for domestic use — and such that small 
gasometers might, at a trifling expense, be fitted up 
at tlie back of grates in private dwellings, from 
which the gas could be conveyed in Indian rubber 
bags to any part of the house, thereby preventing 
the many accidents which occur by the use of tubes 
or pipes. — Timee, Dee. 17. 

Vegetable Origin (f the Diamond, — One of the 
most striking physical investigations that have 
lately occurred, is that of Sir D. Brewster by 
which he has further shown the probable vege- 
table basis of the diamond. He had previously 
remarked several peculiarities of structure in this 
gem, which inclined him to assign it an organic 
origin. Thus, for example, having detected a bub- 
ble of air in a diamond. Sir David transmitted 
through it a pencil of polarized light, and perceived 
round the bubble four luminous sectors, separated 
by the black cross. Now this could only be ac- 
counted for by assigning a variable density from the 
centre to the exterior, greatest against the bubble of 
air, whicL must have exerted a degree of compres- 
sion on the matter in contact with it. On other 
occasions, Sir D. Brewster had remarked in certain 
diamonds interposed carbonized parts. At the re- 
cent Liverpool meeting, this philosopher commu- 
nicated what he conceived to be a novel phenome- 
non ; but it has been remarked in France in the 
diamond lenses prepared by M. Oberhauser ; namely, 
an infinity of ve>'y fine parallel lines, which are per- 
ceived in the diamond in a certain direction, and 
which are very prejudicial to its employment in the 
construction of lenses. These lines had been 
regarded in France as fibres, or as fine channels. 
Sir D. Brewster considers them as separating so 
many layers of variable densities ; he counted many 
hundreds of them in less than the one-thirtieth of 
an inch, and to them he attributes the duplication 
of the. images, which were formerly supposed to be 
due to an ordinary effect of double refraction. He 
is consequently led to imagine that if diamond lenses 
were worked parallel to the direction of these layers, 
or, so that their axis was exactly perpendicular, they 
would not be influenced by the presence of these 
lines ; the lens would act precisely as if the diamond 
were perfectly homogeneous. 

Sir David states, that he has not observed this 
structure resulting from an assemblage of fine 
lamins of varying densities in any other mineral, 
not even in apophyllite or chabasite, which present 
different degrees of extraordinary refraction in 
different points of the crystal, depending on a se^ 
condary law of structure. Sir David, therefore, 
thinks this special structure in the diamond to be>a 
new indication of its vegetable origin, and that it 
was formed by the successive deposition of layers 
submitted to different pressures.— Arcana of Science. 


ANSWERS TO QUERIES 

148— What are the toyi called lenaitlve leavei, and bow 
made ? Amwered on page 812. 

1&0— How are animal skeletons prepared and whiieaeil P 
Jntwered on Vol. 2.page 157. 

151— What Is madder carmine, and how prepared? 
Antwred on page 418. 

152— What threshing machine is applicable to clover seed? 
Amtoered on page 41 4. 

1 53— How IS Meet wax made ? Answered on page 818 

154— How is rice paper made, and of what ? Answered on 
pageWj. 
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ON MAKING AND PRESERVING 

artificial magnets. 

TftiK methods employed by scientific persons to 
make artificial magnets ace numerous. They natu- 
rally divide themselves into two distinct classes : in 
one we are supposed to have one or more artificial 
magnets, by whose assistance we are desirous of making 
others ; and in the second class it is to be ima- 
gined that we have no one to begin with, but merely 
the bar or wire of steel of which we are desirous a 
magnet should be made. This division of the 
subject it will be most advisable to treat of first, 
leaving the former for a future opportunity. 

First, 'By Electro-Magfieiism. — It is a well- 
known fact in this science, that when a current of 
electricity is made to circulate around a bar of iron 
or steel, it induces in that steel magnetic properties, 
and that in a single instant ; thus it forms a ready 
method of forming artificial magnets, both such as 
are straight, as well as those which are of the 
horse-shoe form. The ap])arntus usually employed 
for this purpose is as follows : — Let A, Fig. 2, 
represent a wire coiled round a straight bar of soft 
iron, and let the ends of the coil dip into the two 
small cups, from which issue also two other wires, 
P and N, supposed to be connected with the po&itivc 
and negative sides of a quart galvanic jar, in action. 

'I’he very moment the connection with the poles 
of the battery is made, the soft iron bar will be 
found a powerful magnet, capable of holding a 
considerable weight : the bar being of soft iron 
only, loses its attractive and directive property as 
soon as its connection with the battery is cut off. 

If, instead of the iron bar, one of hard steel 
be substituted, the magnet thus made will be perma- 
nent in its properties, forming as perfect a magnet 
as need be desired for ordinary purposes, it is not 
necessary that it should remain within the coil any 
length of time, as all the virtue it acquires is con- 
veyed to it instantly. 

ElecMc Hurse-Shoe Magnets may be made by 
the same method both temporary and permanent, 
by substituting a piece of iron or steel in that shape, 
and connecting it with the battery in a proper man- 
ner. See Fig. 3. 

Froduced iy Tortion, — I’his method was pro- 
posed by Gay Lussac, as one available under cir- 
cumstances in which other methods are unattainable, 
as for example, the making of a compass needle, 
when cast away by shipwreck and other circum- 
stances, in which a weak and delicate needle is all 
that is required. 

< Make a piece of iron wire, (the thinner the better,} 

very soft, and suspend it vertically, it will be 
found a magnet ; to render- the magnetism thus ii^ 
•duced permanent, put the lower end of the wire 
in a vice, the cleft of a stick, or any thing that will 
hold it firmly ; now twist the wire till it breaks, 
and it will be found very bard and a permanent 
magnet*. 

By Perctusion , — A very simple and efficacious 
method has been published by Mr. Seoresby, in 
the ** Philosophical Transactions,” for 1822, p. 241. 
That iron becomes magnetic when struck by suc- 
^sessive blows of a hammer, in the direction of the 
dipping needle, or about the position in which the 
tongs U held m Fig. 4, was known to Dr. Gilbert 
in the year 1600, but it Ls to Mr. Seoresby that • 
we owe a complete investigation of the subject. 

order to determine the eifeets produced by per- 
cussion, Mr. Seoresby used two melhods: the one 


j by observing the weight which the new magnet 
lifted ; and the other, by measuring the deviation 
which it produced on a magnetic needle. The 
experiments were made with a bar of soft steel, 
six and a half inches long, one-fourth 'of an inch 
in diameter, and weighing 592 grains ; it was placed 
in a vertical position, resting on a piece of tin, 
and struck on the top with a hammer of twelve 
ounces. The greatest effect was produced by about 
eighteen blows. When the steel bar was placed 
upon a stone, the effect was the same ; but a great 
increase of power was obtained by supporting the 
lower end of the bar upon the upper end of another 
and larger bar, and striking it with a larger hammer. 

From the results of his experiments Mr. Seoresby 
deduced the folloiving, as the proper application of 
his method of magnetising. He says : — 

“ I procured two bars of sofc steel, thirty inches 
long and an inch broad, also six other flat bars of 
soft steel, eight inches long and half an inch broad, 
and a large bar of soft iron. The large steel and 
iron bars were not, however, absolutely necessary, 
as coramc^ pokers answer the purpose very well ; 
but 1 was desirous to accelerate the pro(*ess by the 
use of substances capable of aiding the developc- 
inent of the mugoetical properties in steel. The 
large iron bar was first hammered in a vertical 
position ; it was then laid on the ground with its 
acquired south pole towards th(i south, and upon 
this end of it the large steel bars were rested 
while they were hammered ; they were also ham- 
mered upon each other. On the summit of one 
of the large steel bars, each of the small bars held 
also vertically, was hammered in succession ; and 
in a few minutes they had all acquired considerable 
lifting powers. Two ut the smaller bars,. connected 
by two short pieces ot soft iron in the form of a 
parallelogram, were n^>w rubbed with ^the other 
four bars, in the manner of Canton. 4'bcse were 
then changed for two others, and these again for 
the last two. After treating each pair of burs in 
this way for a number of times, and changing them 
whenever the manipulations had been continued for 
about a minute, the whole of the bars were ut 
length found to be magnetised to saturation, each 
pair readily lifting above eight ounces. 

** In accomplishing this object I took particular 
care that no magnetic substance was used in the 
process. All the bars were freed of magnetism 
before the experiment, so that none of them, not 
even the largest, produced a deviation of five^ de- 
grees on the rompass at three inches distance. Any 
bars which had been strongly magnetised, and 
had had their magnetism destroyed or neutralized 
(either by hammering, heating, or by the simulta- 
neous contact of the two poles of another magnet 
placed transversely,; I always found had a much 
greater facility for receiving polarity in the same 
direction as before then the (contrary. Hence it 
generally happened that one blow with tlic original 
north end downwards, produced as much effect as 
two or three blows did with the original south end 
downwards.” 

By this ingenious process, any person who has 
no magnets within his reach may communicate the 
strongest degree of permanent magnetism to hard 
steel bars of any magnitude, the bars magnetised 
by percussion being employed, as in the process of 
Coulomb, to magnetise the larger bars which are 
required. 

By the Solar Rays, — Mrs. Somerville made som® 
simple and* well conducted experiments on tho 
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effbct of the violet rays of the solar spectrum, in 
communicating permthent magnetism* A sewing 
needle, on inch long, and devoid of magnetism, had 
one hdf of it covered with paper, and the other 
exposed to the violet rays, 5 feet distant from the 
prism which refracted them ; in two hours it acquired 
magnetism, the exposed end exhibiting north polarity. 
The indigo rays produced an equal effect, and the 
blue and green tlie same in a less degree. The yel- 
low, orange, and red rays had no effect, even after 
three days exposure to their action ; pieces of blue 
watch spring received a higher magnetism. When 
the sun’s light fell upon the exposed end, through 
blue colored glass, or through blue or green riband, 
the same magnetic effects were product. 

Mr, Cantonas Method of FHtiion. — ** Take a 
])oker and tongs, or two bars of iron, the larger and 
the older the better, and fixing the poker upright, as 
in Fig. 4, hold to it with the left hand, near the top, 
by a silk thread, one of the eq/t bars, having its 
marked end downwards ; then grasping the tongs 
with the right hand, a little below their middle, and 
keeping them nearly in a vertical line, Icy; the bar 
be rubbed with the lower end of the tongs, from the 
marked end of the bar to its upper end, about ten 
times on each side of it. By this means the bar will 
receive as much magnetism as will enable it to lift 
a small key at the marked end ; and this end of the 
bar being suspended by its miJdlc, or made to rest 
on a point, will turn to the norths and is called 
its Tuorlh pole ; the unmarked end being the soutJi, 
pole. 

To preserve Magnets. — Magni'ls should, when 
laid aside, be placed as nearly us possible in the 
])osition which they would ussiiine in conserjuence 
of the action of tcrrestinl magnetism ; if this be 
neglected, in process of time they will become gradu- 
ally wca'kcr ; and this deterioration is most accelera- 
ted when it^'poles have a position the reverse of the 
natural one. Under these circumstance.s, indeed, un- | 
less the magnet be made of the harde.st steel, it will 
eventually lose the whole of its magnetic power. Two 
magnets may also very much weaken each other, if j 
they be kept, even fur a short time, with their s'nnU 
lar poles fronting eucli other. This will readily be 
understood from what has been said with regard to 
magnetic induction. The polarity of the weaker 
magnet is rapidly impaired, and sometimes actually 
reversed. All rough and violent treatment of a 
magnet should also be carefully avoided : every con- 
cussion or vibration among its particles tends to 
weaken its power. 

, Horse-shoe magnets should have a short bar of 
soft iron, adapted to connect the two poles ; and 
should never be laid by, without such a piece of iron 
adhering to them, and with a weight attached, as 
in Fig. 5.' If hung up in this position, and the 
Height gradually increased day by day, its lifting 
power will increase very materially. Bar magnets 
should be kept in pairs, with their poles turn^ in 
contrary directions, and the dissimilar poles on 
each side connected by a bar of soft iron, so that 
the whole may form a parallelogram. They should 
fit into a box when thus arranged, so as to guard 
against accidental concussion, and to preserve them 
from the dampness of the atmosphere. They should 
l>e polished not with a view of increasing their 
>nagnetism, but because they are then less liable to 
contract rust. Both single magnets and needlea 
have their power not only preserved but increased, 
hy keeping them surrounded with a mass of diy i 
filings of soft irqn, each particle of 'which will I 


re-act, by its induced magnetism upon the point of 
the magnet to which it adheres, and maiwfaiin jn 
that point its primitive magnetic state. 

In ^e “ Compte Rendu" for January 2nd, 1838, 
there is an important notice of a communication re- 
ceived from M. de la Rive, relative to the magnetis- 
ing of needles, by the nerves. The following is an 
utract: — “ Dr. Prevost, of Geneva, has succeeded 
in magnetising very delicate soft iron needlea by 
placing them near the nerves, and perpendicular to 
the direction which he supposed the electric currant 
took. Tj|| magnetising took place at the moment 
when, irritating the spinal marrow, a muscular con- 
tfaction was effected in the animal.’* 

SIMPLEST ELECTRICAL JAR. 

Many persons are desirous of constructing on 
electrical apparatus sufficient for giving shocks, 
without the cumlirousness and expense of the usual 
machine. The following may assist them in this 
intention : — 

A, Fig. 1, is a common phial, (the larger the 
better,) having a little water inside, corked tightly, 
and with a wire running through the cork to the 
bottom of the jar, and having a brass ball or a 
bullet upon the top of the wire outside. The phial 
is covered up to a certain height outside, as repre- 
sented, with tea lead, or tinfoil, or something 
similar; Dare two cat-skin rubbers, made like 
iinger-stalls, and are to be used on the thumb and 
fore-finger of the right hand, a fur glove will 
answer still better ; C is a black silk ribbon, about 
30 inches long ; B is a wire with a ball at the end, 
to act as a discharger for tlie phial when in use ; it 
is to he bout and applied so as to discharge the 
electricity from the jar. 

To use this apparatus ; w'arm and dry the phial, 
&c. on the outside, also warm the ribbon well ; put 
the phial on a table without the discharger attached 
to i<, and holding the warmed ribbon by its end in 
.lie left hand, diaw it through the thumb and finger 
which i.t fill nished with the fur caps, holding it so 
that «t iiiay ])ii^s over and touch the knob of the 
phial, 'riie friction of the ribbon and fur will 
exciti* them, and the electricity thus disturbed will 
charge the phial. Repeat this briskly 15 or 20 
times, and tlie phial will he found charged with 
diiid, and capable of giving a shock when dincharged, 
as may be proved by holding the jar by its outward 
coating, (which may be done without danger of a 
shock,) and also in the same hand, in contact with 
the coating, the wire end of the discharging rod. 
Upon bringing the ball of this to the ball of the ^ 
phial, the shock will pass, and a snap, according to 
t^e size of the bottle, be heard. Another way of 
charging this simple apparatus is given thus, in 
" Adams’s Electricity — 

To Charge the Jar.— Place the two finger-caps, 

D, on the fiist and middle finger of the left hand ; 
hold the jar, A, at the same time at the edge of the 
coating on the outside, between tlie thumb and 
first finger of the same hand ; then take the ribbon 
in your right hand, and steadily and gently draw it 
upwards between the two rubbers, D, on the two 
fingers, taking care at the some time the brass ball 
of the jar is kept nearly close to the ribbon, while 
it is passing through the fingers. By repeating this 
operation twelve or fourteen times, the electrical 
fire will pass into the jar, which will become 
charged, and by placing the discharger, C, against 
t, as shown in *thc figure, you will see a sensible 
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spark pass from the ball of the jar to that of the 
discharger. If the apparatus is dry and in good 
order, you will hear the crackling of the fire when 
the ribbon is passing through Uie fingers, and the 
jar will discharge at 3ie distance of about half an 
inch between the balls.” 

If the shock is to be passed through the arms of 
several persons, they must join hands : the person 
at one end of the line must hold the knob of the 
discharger ; and when the person at the other 
end touches the knob of the phial the shock will 
pass through them all, and according to ^ts strength 
be felt at tbe fingers, wrists, elbows, or meat. 

Mr. Cavallo describes a still more simple ap. 
paratus for producing the electric chaise, though 
not so portable as the above, which he calls the 
se\f‘Charging Leyden phial, and thus describes : — 
** Take a glass tube of about 18 inches in length, 
and an inch, or an inch and a half in diameter, 
it is immaterial whether one of itsiends be closed or 
not. Coat the inside of it with tin foil, but only 
from one extremity of it to about as far as its 
middle ; the other part, which remains uncoated, 
we shall call the naked part of the instrument. 
Put a cork to the aiiciture of the coated end, and 
let a knobbed wire puss through the coat, and come 
in contact with the coating. The instrument being 
thus prepared, hold it in one hand by the naked 
part, and with the other hand clean and dry>rub 
the outside of the coated part of the tube ; but, 
after every three or four strokes, you must remove 
the rubbing hand, and must touch the knob of the 
wire, and in so doing a little spark will be drawn 
from it. By this means the coated end of the tube 
will gradually acquire a charge, which may be in- 
creased to a considerable degree. If then you 
grasp the outside of the coated etid of the tube 
with one hand, and touch the knob of the wire 
with the other hand, you will obtain a shock, &c. 

“In this experiment, the coated part of the 
tube answers the double office of electrical machine 
and of Leyden phial ; the naked part of it being 
only a sort of handle to hold the instrument by. 
The friction on the outside of the tube accumulates 
quantity of ])nsitive electricity upon it, and this 
ilectricity in virtue of its sphere of action, forces 
out of the inside a quantity of electricity also 
positive. Then by taking the spark from the knob, 
this inside electricity, which is by the coating 
communicated to the knob through the wire, is 
removed, consequently the inside remains under- 
charged or negative, and of course, the positive 
electricity of the outside comes closer to the surface 
« of the glass, and begins to form the charge. By 
further rubbing and taking the spark from the 
knob, this charge is increased, &c.*' ^ 


ULTRAMARINE. 

This substance, which is one of the most brilliant 
colors of the palette, is also one of the must last- 
ing. It is produced from lapis laxuli (lazulite), 
a hard species of stone, found in Persia, China, 
\ and Great Bocharia. The stone is not uniform in 
its color ; it often has white veins like marble, and 
is sprinkled with points and veins of a golden 
lustre. There are also ferruginous pyrites in it; 
that is, combinations of iron and sulphur. Having 
chosen portions of this stone free from veins and 
pyrites, it is only requisite to reduce it to an im- 
palpable powder, when it forms a fine blue color. 
Probably this was the original mode of preparing 


it, before the discovery of the process by mesns of 
which the color is separaMd from other matter 
which would tarnish it. 

^ The lazulite is first broken into small pieces, to 
give an opportunity of cutting away, ^ with steel 
scissors, the white veins that may be found; all 
the parts that are of a fine color must then be put 
into a crucible, and brought to a red heat ; and 
when the matter is in this state, it is to be thrown 
into cold water. 

As the lazulite will sustain a red heat without 
changing color, the object of the operation is to 
facilitate the trituration of the stone. ^ The pieces 
are then taken out of the water, then pounded in 
an iron mortar, passed through a sieve, and ground 
with water on porphyry or glass : a strong tena- 
cious paste is thus formed ; this is dried, and pro- 
duces a blue powder, more or less tinged with grey, 
according to the quality of the stone. This 
powder is then intimately blended with an equal 
weight of resinous paste, composed of new wax, 
Burgundy pitch, gum mastic, turpentine, and 
linseed oil. in such proportions, that when the 
powder ]§ combined with it, the paste shall still 
continue pliant and manageable. This mixture, 
of course, must Ije united by heat, and the melted 
mass is then thrown into a dish full of water. It 
is kneaded at first with two spatulas of wood, and 
with the hands when it is cold enough for that pur- 
pose. It is formed into rolls, which are put into a 
vessel full of water, where they must remain fifteen 
days, renewing the water occasionally : this pro- 
cess causes a fermentation, by which tho oxide of 
iron from the decomposed pyrites adheres still more 
closely to the mastie, in the same degree that the 
blue powder of the lazulite separates from it. 'I'he 
paste is then pressed in a close vessel of water, when 
the ultramarine exudes, and colors the wa^. 

The first issue of the'color is the m<!rt)l brilliant ; 
for this reason the products are divided into three 
or fouf.* different classes, or grades of strength ; 
but when no more color can be gained by cold 
water, another issue can be obtained with the aid 
of warm water. Wheq at length nothing further 
can be procured in this way, the addition of a 
little soda to the mastic will draw out what is 
called the ashes of ultramarine, which is a mixture 
of a small portion^ of the mass, a little oxide of 
iron, and a small portion of the color, forming a 
grey, of a more or less bluish tint. The ultrama- 
rine is then washed in boiling water, which 
carries off a little of the resinous matter mixed 
with it, and which lowers the brightness of its 
tone. • 

Although this color can sustain a red heat 
without losing any color, yet it may .be destroyed 
by acids, which give the means of Rsi^ertaining 
its purity in the following manner:— A pinch of 
this color being put into a glass, and some nitre 
thrown upon it, the blue color is destroyed in a 
moment, only an earthy matter remaining, of a 
yellowish grey color, and the appearance of jelly. 
Neither cobalt nor Prussian blue are changed by 
the acids, so that when ultramarine is adulterated 
by one of these articles, the fraud is easily disco- 
vered. A solution of indigo is not bright enough 
to tempt any one to use it in the fabric.ation of 
ultramarine, but should it be attempted to heighten 
the tone of ultramarine by this substance, the 
sulphuric acid will soon discover it, as this acid 
d^>es not act upon indigo. 
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FLOOB-CLOTH MANUFACTURE. 

Read at the Royal Institution^ 

BY MB. BRANDS. 

Trb main part of the manipulation is similar to 
calico-prinflng, the figures upon the blocks being 
upon a much larger scale, and the cloths which are 
printed being of an infinitely greater size. Hu 
common dimensions of a fioor-cloth are 210 or 220 
square yards, and hence the immense size and often 
unseemly appearance of floor-cloth works. A 
stout canvass is chosen in the first instance. This 
is nailed to ^e extremity of a wooden frame, and 
stretched b^neans of hooks which are attached to 
the other sides. It is then washed with a weak 
size and rubbed over with pumice stone. No other 
substance has yet been found which answers the 
purpose so well as this mineral. The next step is 
that of laying on the color, which is performed by 
placing dabs of paint over the canvass with a brush, 
and then rubbing or polishing it with a long peculiar 
shaped trowel. Four coats of paint are thus ap- 
plied in front and three on the buck of the cloth. 
To remove it from the frame when these processes 
aie finished, a roller on a carriage is employed, 
upon which it is rolled and conveyed to the ex- 
tremity of the manufactory for •the purpose of 
being printed. 

It is then gradually transferred from the roller, 
and passed over a table which is 30 feet long and 
4 feet wide, made of plunks placed vertically, and os 
it proceeds over the table, the blocks, dipped in the 
appropriate colors, a'’c applied. The colors used 
are ochre, umber, Vermillion, and different kinds of 
chrome, mixed up with a little linseed oil and a little 
turpentine. 

The number of blocks applied to one pattern de- 
pends upon the number of cohu s. 

The fir^t jnode of applying the patterns was by 
stencils, that *is, the pattern was cut out in paper, 
and when the paper thus prepared was applied to 
the cloth to be painted, that portion where the 
ground was exposed by the interstice in the paper 
was traversed by a brush. Then a combination of 
stencilling and hand printing^ was had recourse to, 
the former process being first made use of, and then 
a block was applied, the stencilling forming the 
groundwork. Stencilling is now abandoned. In 
printing, it is necesssary that the tloth should first 
be rubbed over with a brush, else the colors will 
not adhere. Whether the effect is electrical 3r not 
has not been ascei'tained. Every square yard of 
good oil -cloth weighs 3^ ur 4^ lbs., each gaining by 
the application of the ])aint 3 or 4 lbs. weight, and 
hence, the quality of this manufacture is judged of 
by the weight. Whiting is often used in spurious 
cloths, mixed' with oil. Cloth prepared in this way 
speedily cracks and becomes useless. 

Good cloth, with a very stout canvass, is used 
for covering verandahs, and will last nine or ten 
years, while spurious cloth will become useless in 
one year. Floor-cloth is employed to cover roofs, 
as at the manufactory at Knightsbridge, and for 
gutters. In the latter case it is remarkable that 
water remaining in contact with it produces no 
injurious effect. 

Painted baize for tables is usually manufactured 
Nith a smooth side, and is printed with blocks of a 
fine structure resembling calico blocks. Fine 
canvass is employed; several coats of paint are 
laid on upon one side, and the other receives one coat, 
and is then strewed over with wool, or flocked, as it 
U called. ; 


POLISHING MARBLES, &c. 

Thb following is the process of polishing the most 
common sorts of marble : — If the piece to be polished 
is a plane surface, it is first rubbed by means of 
anotlmr piece of marble, or bard stone, with the 
intervention of sand (of two sorts) and water ; firsts 
with the finest river or drift sand, and then with 
common house or white sand, which latter leaves 
the surface sufficiently smooth for its subjection to 
the process of gritting. Three sorts of grit stone 
are employed : first, Newcastle grit ; second, a fine 
grit broughf from the neighbourhood of Leeds ; and, 
lastly, a still finer, called snake grit, procured at 
Ayr, in Scotland, 'fhese are rubbed successively 
on the surface with water alone ; by these means the 
surface is gradually reduced to that closeness of tex- 
ture fitting it for the process of glazing, which is 
performed by means of a wooden block having a 
thick piece of wooWen stuff wound tightly round it ; 
the interstices of the fibres of this are filled with 
prepared putty powder, or pet-oxide of tin, and 
moistened with water ; this being laid on the marble 
and loaded, it is drawn up and down the marble by 
means of a handle, being occasionaUy wetted, untd 
the desired gloss is produced. 

The polishing of mouldings and enrichments is done 
with the same materials, but with rubbers varied in 
shape according to that of the moulding or enrich- 
ment. The block is not used in this case ; in its stead 
a piece of linen cloth, folded to make a handful : this 
also contains the putty and water. 

With regard to the size of the sand rubbers em- 
ployed to polish a slab of large dimensions, they should 
never exceed two-thirds of its length, nor one-third 
of its width ; but if the price of marble is small, it 
may be sanded itself on a larger piece of stone. The 
grit rubbers are never larger than that they may be 
easily held in one hand ; the largest block is about 
fourteen inches in length and four inches and a half 
in breadth. 

EainSy or Inflammable Snow. — Hermann, of 
Moscew, examined a substance termed inflammable 
snow, which fell on the 11th April, 1832, thirteen 
versts from 'Wolokalamask, and covered a con- 
siderable space of ground, to the depth of 1 to 2 
inches. Color, wine-yellow, trahsparent ; soft and 
elastic, like gum ; sp. gr. I'l ; smelling like rancid 
oil ; burns with a blue flame, without smoke ; inso- 
luble in cold water ; soluble in boiling water, upon 
which it swims ; soluble in boiling alcohol ; dis- 
solves also in carbonate of soda, and acids separate 
from the solution a yellow viscid substance, soluble • 
in cold alcohol and which contains a peculiar acid, 
^alyzed by oxide of copper it gave 
Carbon . . . 61.5 

Hydrogen . . . 7.0 

Oxygen . . . 31.5 

100 

He has named it eaine^ or oil fromiieaven. 


THE CAUSE OF PLANETARY MOTION. 
That motion occasions all the changes which take 
place in the material world cannot be doubted ; all 
chemical change is occasioned by the motion of the 
particles of bodies among themselves, and electrical, 
galvanic, and magnetic effects are occasioned by the 
constant motion of some all-powerful and universal 
fluid or influence ; attempts therefore to assimilate 
these effects and to simplify the laws which govern 
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them has naturallj attracted the attention of phi- 
loBophera in every age and countryy more especially 
to explain the heavenly bodies. Their efforts, 
however, have been principally directed to ascertain 
the laws by which that motion appears to be regu- 
lated, rather than the cause of it. It is ascertained 
that the planets are retained in their orbits by the 
centripetal and centrifugal forces. But why do 
these bodies move at all? Why do they turn on 
their axes, and revolve in stated orbits ? Of what 
nature are those forces called centripetal and centri- 
fugal ; are they forces per tte ; are they electrical or 
magnetic ? The present state of science seems to 
indicate the latter, and the object of this papef is 
to bring forward a few arguments to prove the 
rationality of this opinion, and to adduce some 
experiments in support of it. I shall be allowed, 
perhaps, to make a supposition, and then show 
how far facts will corroborate or negative our 
position. 

1 imagine the sun, which is known to be the 
centre of our system, and consequently the centre 
of attraction for all the planets, to contain a load- 
stone, equal, or nearly epual, to his polar diameter, 
or in other words, a magnetic current or energy in 
the direction of its axis, for here the word loadstone 
is only used for the sake of convenience : and the 
remaining part of his bulk to be composed of some 
heterogeneous mass, somewhat similar to the crust 
of our earth ; and that all the bodies of the system 
are similarly constituted. If we can but prove 
that this supposition is correct, the very formation 
of the planets will cause their various motions, and 
they will contain the principals of motion in them- 
selves : for example, the sun from its containing a 
loadstone within its bulk, will attract the loadstones 
of the worlds which rotate around him, and with a 
power proportioned to their magnitudes and the 
square of their distances, as is attributed to gravita- 
tion, and the crust or outer surface of these bodies, 
from their nature, would rotate upon their axes, 
because their surfaces are galvanic and their axes 
magnetic. The galvanic power inherent in the sun, 
the planets, and their moons would also prevent 
them approaching the sun too nearly, and as there 
is probably nothing in nature to weaken or augment 
the aggregate of either of these forces, they take 
that distance at whibh the powers that move them 
connterbalance each other, and remain in the same 
orbit in which these forces, at first placed them. 

The above is, 1 am aware, a bold assumption, 
and it becomes me well to consider what arguments 
I can adduce in support of it ; to do this intelligibly 
« it will be proper to allude to the facts at present 
known of galvanism and magnetism, and argue 
from them, for minute as our experiments are con)- 
pared to the mighty scale of nature, yet, 'depending 
for their effect on natural causes, we may be enabled 
to discover something relative to the cause of that 
motion which regulates the universe ; and not only 
this, but perhaps the investigation may afford us 
reason to attribute light and heat to the same origin, 
and pursuing the same train of research, future 
philosophers may discover, that not only earth- 
quakes and volcanoes, but fhe whole extensive chain 
of chemical phenomena, composition, and decom- 
position, combustion, and crystallization are to be 
imputed to the same mighty agent — galvanism. 
But to fact8-~a magnet attracts all bodira suscep- 
tible of magnetism in a ratio inversely as the square 
. of its distance from them, and it may be easily 
proved that all metali when made a passage for the 


galvanic fluid are magnetic ; Mr. Chriatie, PfrofisHor 
Cummii^, Dr. Trail, Sir H. Davy, and others 
have said, that in all bodies whatever, even in 
stones, some degree of magnetism may be elicited. 

But we ore obliged to depend upoiu the mere 
opinions of men however eminent, we can go far to 
PROVE that this is the case ; Sir H Davy has 
decomposed potass, soda, and some 6f the earths, 
changing tliem into metals, and has carried on his 
researches so far as to leave no doubt that all the 
other earths are metallic also, and it may easily be 
shown that all metals are influenced ^ currents of 
magnetism or galvanism. This is a snRig argument 
in favor of our hypothesis, os it shows us why all 
bodies around us adhere or are attracted to the 
earth’s surface,' and supposing tl/e sun to be 
magnetic also, why the planets do not fly off into 
boundless space : and in passing, 1 may mention 
that the diurnal variation of the magnetic needle 
follows the course of the sun, and that the sun’s 
rays also effect the needle, and disturb its directive 
power. But this is not the only surprising fact 
relative ^o the subject, on the contrary, every suc- 
ceeding observation instead of vitiating the con- 
clusion 1 have drawn, seems to corroborate it. The 
cause of the cartel’s rotation upon its axis appears 
not yet to have been discovered ; astronomers have, 
indeed, well ascertained that it docs rotate, and 1 
cannot doubt that they have accurately measured 
the time of its rotation, but the cause of this 
motion is not defined ; one has attributed it to 
subterraneous lire; another to internal waters; a 
third to electrical agency. Perhaps a modification of 
the latter, joined to the power of an internal magnet 
will cau*^e the motion ; for what 1 have supposed 
to be the constituent formation of the siin is really 
known to be true as it respects the earth ; there is 
within our globe a j)owerful magnetic;/ current, 
whose poles are nearly those of the cartif s rotations ; 
that the outer surface of the earth is galvanic is also 
evident ; it is composed of strata of dissimilar 
metals separated from eac:h other by layers of im- 
perfect conductors; it also aliounds in acids and 
water in contact with • them, thus forming active 
and extensive galvanic circles, which from being 
deposited around an internal magnet must rotate if 
left free to move. I'hat the earth is but a shell is 
not improbable ; vn the contrary, many philosophers 
have maintained that it is so, and with strong 
arguments in favor of the hypothesis : but I do 
not wish those who advocate the opinion that it is 
filled with fire, nor yet those who in preference 
would have it full of water, to retract their opiiiionS| 
as the effect will be the same whether there is a 
free space within, whether fire or a liquid. This 
being the constitution of our earth, where is the 
irrationality of supposing that the sun and all the 
planetary bodies are similarly constituted, and this 
the cause of their rotation upon their axes. Two 
of the planetary motions being thus explained, it 
may be presumed that magnetism and galvanism 
will produce the revolution of these worlds in their 
orbits. It is known that the magnetic fluid is so 
subtile that it u scarcely impeded hy passing through 
dense solids ; a strong magnet will attract a needle 
placed at the opposite side of a brick wall ; the 
magnetic properties of the sun therefore would not 
be lost nor diverted from their course in passii^ 
through his body, but would effect the galvanic 
portion of our earth u well as his own surface ; 
that it does influence our earth being preiumed, 
the effect woVdd be that our eorfh would revolve 
around the sun. o. F* 
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GENERAL RULES FOR THE PAINTER. 

by sir JOSHUA REYNOLDS. 

For painting the flesh, black, blue black, white, 
lake, carmine, oryfimeni, yellow ochre, ultrama- 
rine, and yarnish. 

To lay the pallette : — first lay carmine and 
white in different degrees : second, lay orpiment 
and white, ditto : third, lay blue black and white, 
ditto. 

'I'he first sitting, make a miiture on the pallette 
for expeditioj^ as near the sitter’s complexion as 
you can. wP 

To preserve the colors fresh and clean in paint- 
ing ; it must be done by laying on more colors, 
and not rubbing them in when they* are once laid ; 
and if it can be done, they should he laid just in 
their proper places at first, and not be touched 
again, because the freshness of the colors is tar- 
nished and lost by mixing and jumbling them 
together ; for there are certain colors which des- 
troy each other by the motion of the pencil when 
mixed to excess; for it may be observed, that 
not only is the brilliancy, as well as freshness of 
tints considerably impaired, by indiscriminate mix- 
ing and softening; but if colors be too much 
worked about with the brush, the oil will always 
rise to the surface, and the performance will turn 
comparatively yellow in consequence. 

Never give the least touch with your pencil 
until you have present in your mind a perfect idea 
of your future work. 

Paint at the greatest possible distance from 
your sitter, and place the picture occasionally near 
to the sitter, or sometimes under him, so as to see 
both together* 

In beautiful faces, keep the whole circumfer- 
ence about^ the eye in a me*’zotiiito, as seen in 
*the works of Gilido, and the best of Carlo Maratti. 

Endeavour to look at the subject, or sitter be- 
fore you, as if it was a picture ; this will in some 
degree render it more easy to be copied. 

In painting, consider the object before you, 
whatever it may be, as made out more by light 
and shadow, than by lines. 

A student should begin his career, by a careful 
finishing and making out of the parts, as practice 
will give him freedom and facility of hand ; a 
bold and unfinished manner is generally the habit 
of old age. 

On Painting a Head , — Let those parts which 
turn or retire from the eye, be of broken or mixed 
co^rs, as being less distinguished, and nearer the 
boilers. 

Let all your shadows be of one color ; glaze them 
till they are so. ‘ 

Use red colors in the shadows of the most de- 
licate complexions, but with discretion. 

Contrive to have a screen, with red or yellow color 
on it, to reflect the light on the sitter’s face. 

Avoid the chalk, the brick dust, and the charcoal, 
And think of a pearl, and a ripe peach. 

Avoid long continued lines in the eyes, and too 
*nany sharp ones. 

Take care to give your figures a sweep or sway, 
^ith the outlines in waves, soft, and almost imper- 
ceptible against the back ground. 

Never make the contour too coarse. 

Avoid also those outlines and lines which are equal, 
^hich make parallels, triangles, &c. 

I '^he parts which are nearest to the eye appear 
lost enlightened, deeper shadowed, and better seen. 


Keep broad lights and shadows, and also principal 
lights aud shadows. 

Where there is the deepest shadow, it is accom- 
panied by the brightest light. 

Let nothing start out, or be too strong for its 
place. 

Squareness has grandeur; it gives firmness to 
the forms : a serpentine line, in comparison, appears 
feeble and tottering. 

The younger pupils are better taught by those who 
are in a small degree advanced in knowledge above 
themselves ; andjrom that cause proceeds thepeeu- 
liar advantage of studying in academies. 

The painter who knows his profession from princi- 
ples, may apply them alike to any branch of the art, 
and succeed in it. 

ANSWERS TO^UERIEs! 

29 — How are the fantoccini figures made and 
managed? These figures are common dolls made 
so that their arms, legs, and heads are in detached 
pieces, connected together when in use by black 
silk strings which pass through them, and upwards 
to the ceiling or some other object, by which they 
may easily be suspended, the dress, &c. of the 
operator for example ; every joint is furnished ^h 
a smaller and separate fine string, also black, wd 
sometimes made of horse-hair, or black sewing 
silk : all these various strings are free to move 
independent of each other. To exhibit with a 
figure of this kind, hold the suspending string by 
your mouth, and by various loops let each string 
be fastened to one of your fingers, those on one 
side of the body of the figure to one hand, and 
the rest to the other hand ; any jerk now given to 
either finger will move the corresponding joint, 
and after a very little practice, a considerable ac- 
curacy of motion and time, in dancing, &c. may be 
attained by the operator. 

80 — How is phosphorus mixed with the other 
ingredients in the making of ludfers? Make 
some very strong gum water, and heat it to a tem- 
perature of 104 degrees of Farenheit's thermo- 
meter, which will melt the phosphorus, and stir- 
ring this up, it will be diffused through the whole 
mass of gum water. If then a common brimstone 
match be dipped in the phosphoriged solution, and ' 
then suffered to dry it will be one of the Congreve 
matches. 

Note , — Care must be taken to have the proper 
degree of heat, because phosphorus inflames at 120 

94 — How can three deferent currents gf clouds 
seen at the same time he accounted for ? The mo- 
tion of clouds along depends on two causes, wind 
andt electricity ; when the latter cause acts, wind 
is mostly absent, as at the approach of a thunder 
storm; this therefore cannot be the cause of the 
assigned motions, nor either of them ; the wind then 
must give rise to the three currents. That there 
are such contrarieties of motion in the atmosphere is 
evident from daily observation, as well as the direct 
experience of aeronauts ; how it is that clouds lie in 
strata so as to be susceptible of separate impulses is 
because of their being differently loaded with mois- 
ture, the heavier being nearest the earth, the lighter 
at the highest region. 

99— /fitw carhureited hydrogen ever yet been re- 
duced by pressure or cold into a liquid or solid form^ 

^•c, ? No, neither this nor any o^er gaseous com- 
pound of hydrogen ; they all explode when mixed 
with oxygen and inflamed. 
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lOd— A there any way of trisecting an angle 
gcMneiricaUy ? \_Frtnn a Vrench GeofMtrical Workf 
by Montucla.li Let A B C be the proposed angle ; 
having raised the perpendicular B C, formed the 
parallelogram B C A G, and produced C A inde- 
^itely, draw the line B D £, so that the part 
D £ shall be equal to twice the diagonal A B; 
then the angle D £ A is equal to one-third of the 
angle ABC. 

Proof. — Bisect the line D £, and from the centre 
O draw the line AO: the triangle A O £ is isosceles, 
as is also B A O ; consequently the angle O £ A 
is the half of the angle A B D ; and the sum of 
the two latter being equal to A B C, it is triple of 
D£ A. 


a B 



%he difficulty of this problem seems to consist 
in forming the line D £, or to fix the point D, 
and this is not explained. 1 think, however, it 
may be done thus : take a radius twice A B, and 
once A G, and describe from the point B a portion 
of a circle P P, and then draw the required line 
frodi B to the point of intersection at C ; then is 
D £ equal to twice the diagonal A B. 

J3e{fagt. HIBERNICUS. 

106-^ What is the reason that a drop of glass^ 
being broken at the smaller end^ flies into dmt ? 
The particles of drops of glass (by which are 
understood those long bubbles formed by dropping 
melted glass in water,) are from their rapid cool- 
ing but little adhesive to each other, and also have, 
from the contraction of them when cooling, a large 
vacuity within ; as soon then as the sinall^end is 
broken off, the air rushes in with such force, as to 
break the sides into atoms. 

125 — What is Mr. Roberts's process for pre~ 
* serving animal bodies? It is supposed to be by 
the injection into the aorta of a dilute solution of 
creosote. This will certainly act most powerfully 
as an antiseptic, if the body be sufficiently imbued 
with it. In order that this may be the case, and 
that it may penetrate into the finer ramifications 
of the blood vessels, the body may be soaked for 
an hour or two in hot water previous to its in- 
jection: corrosive sublimate is another antiseptic 
material, and will effectually preserve bodies ffom 
putrefaction, out its use is attended with serious 
disadvantages, as it takes away the colors of all 
animal matters, making thus the muscles similar 
in color to the nerves, &c. It also spoils the knives 
used in after dissection. 

145— ffoia are the Protean pictures painted? 
Exactly as described under the article ** Dioramic 
Peinting,” in page 227. 

146— ITAaf ts the method gf making Chinese 
^Aoorks? Answered in page 297. 

• 148 — What are the toys called sensitive leaves, 
emd how made ? They are made of very thin 
ihavings of horn or ivory, colored and cut into 
proper form, and may be bought at any toyman’s. 


153— /Tote is sheet wax made ? Common white 
wax, with a smaller or larger portion of tallow, 
according as the sheets are wanted for winter or 
summer use, is melted, and while in this state the 
requisite color is mixed with it, and 'being well 
stirred up, it is poured into a square mould, about 
4 inches long, 3 broad, and 1 deep. When cold, it 
is to be cut into slices by a clean, smooth, and 
warm knife, which during the cutting is kept warm 
and wet, by being, after each slice is cut off, dipped 
into hot water. 

147 — How is lacker for brass md tin-ware 
made ? Put into a pint of alcohoBwi ounce of 
turmeric powder, 2 drams of amotto, and 2 drams 
of saffron ; agitate daring seven days, and filter into 
a clean bottle. *Now add 3 ounces of clean seed-lac, 
and agitate the bottle every day for fourteen days. 
When the Ia(;ker is used, the pie(!es of brass, if 
large, are to be first warmed, so as to heat the hand, 
and the varnish is to be applied by a brush ; the 
smaller pieces may be dipped in the varnish, and 
then drained by holding them for a minute over the 
bottle. • This varnish when applied to rails for desks, 
Ac., has a most^ beautiful appearance, being like 
burnished gold. 

7Hn irflcc.--4put 3 ounces of seed-lac, 2 drams of 
the substance known by the name of dragon’s blood, 
tSangnis J)raconisJ and 1 ounce of turmeric powder 
into a pitit of well rectified spirits. Let the whole 
remain for fourteen days, but during that time 
agitate the bottle orcc a day at least. When 
properly combined, strain the liquid through muslin. 
It is brushed over tin-ware which is intended to 
imitate brass. 

MISCELLANIES. . 

Loss of Weight in Cooking Animal Fopd . — It is 
well known that, in whatever way the flaotl of animals 
is prepared for food, a considerable diminution takes 
plaoe ill its weight. As it is a subject both useful 
and curious in domestic economy, we shall give the 
results of a set of ex]>eriments, which were actually 
made in a public establishment: they were not 
undertaken for mere curiosity, but to serve a pur- 
pose of practical utility. 28 pieces of beef, weigh- 
ing 280 lb., lost in boiling 73 lb. 14 oz. Hence 
the loss of beef in boiling was about 201 
100 lb.* 19 pieces of beef, weighing 190 lb., lost in 
roasting 61 lb. 2 oz. The weight of beef lost in 
roasting appears to be 32 lb. per 100 lb. 9 pieces 
of beef, weighing 90 lb., lost in baking 27 lb. 
Weight lost by beef in baking is 30 lb. per 100 lb. 
27 legs of mutton, weighing 2601b., lost in boiling, 
and by having the shank-bones taken off, 62 lb. 4 oz. 
The shank-bones were estimated at 4 oz. each, 
therefore the loss in boiling was 55 Ih. 8 oz. The 
loss of weight in boiling legs of mutton is 21 lb. per 
100 lb. 35 shoulders of inutton|Weighing 350 lb., 
lost in roasting 109 lb. 10 oz. ^le loss of weight 
of mutton in roasfing was 31^ lb. per 1001b. 16 
loins of mutton, weighing 141 lb., lost in roasting 
49 lb. 14 oz. Hence loins of mutton lose by roast- 
ing about 354 lb. per 100 lb. 10 necks of mutton, 
weighing 100 lb., lost in roasting 32 lb. 6 oz. From 
the foregoing statement, two practical inferences 
may be drawn. First, in re.spect of economy, it is 
more profitable to boil meat than to roast it. &cond, 
whether we roast or boil meat, it loses by cooking, 
from one-third to one-fifth of its whole weight.— 
Philosovh ’ kfaaasine. 
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EI.ECTRICITY. 

pom jmqr ) 

F.JC, AO. -Fhrfrir Sirhiff . — IJalaiicp a small figure 
upmi two line ‘«ilk strings, and place* it within three 
or four iiu hps of a b ill, which forms part of a con- 
duftor, wl.ih* on the other side of the figure is a 
seron 1 ball connected with the ground. Upon 
piitti ig the in. I chine in action, the figure will \ibrate 
from one to the other. 

Fig. 1 represents such an instrument. A is a ball 
attached to the prime conductor of a machine. B 

is a ball connected with the ground. C is the 

figure suspended by silk, and supported by two 

glass pillars ; though tlicsc last are not absolutely 

necessary, because the silk will be sufficient to pre- 
vent any charge the figure may receive from being 
dissipated before it arrives at B, the proper place 
to deposit it. 

Fa;. .')0. — The Electric Seesaw. — Suspend a strip, 
or fine rod of glass upon a centre, and upon each end 
of it support a light figure of pith. Let one of the 
figures have no comliicting substance under it, noryit 
touch the conductor when swinging upwards ; but let 
the other figure come against the ball of the conductor 
W’heii it rises highest, and touch another hall coii- 
ncctcil with the ground when de«cendmg lowest ; 
if put properly under the conductor of a machine 
it will vibrate up and down — tlie ojipositc tigurc 
only acting as a counterpoise to il. 

Fig. 2 represents tbi.s apparatus. A i.s the con- 
ductor. II the eundnctiMg liuure. C the counter- 
poise ; and I) the part connected with tlie grouiul, 
to carry away the fluid brought down by li. 

Kx. 51. — The VJecfncnl L'upv -- Sus- 

jicrid from the Itall of the conductor two tlilik 
wires, about a foot long. Tliu upper wire is con- 
nected with the conductor liy a small chain, or 
hook; the lower one hung to tbi.s, at the distance 
of tw'O or thre.* inches, by a silk I bread at c.icb end ; 
the lower w'ire u afso counectid to the ground by a 
chain. Place on the lower wiic a paper or pith 
figure, and upon puftnur I be mai'liine in action, it 
will move alternately and briskly bctw’een them. 

'Hiis experiment is but a iiuulilicalion of the 
dancing figures, described in page 170. In the cut 
now’ given, Fig. 3, the two wires ajipear unconnected 
with each other, the low'cr one hu\ing a stand of 
its own. This is a •better form of tlie apparatus, 
because when connected together by silk, tlie figure 
put to dance is apt to cling to the silk, which 
destroy.s the effect intended to be jiruduced. 

K . ^2.-- Electrical Spider. — ilut out of a bit 
of cork the body of a spider ; fiirinsh it with 
eight white thread legs, and run through the body 
a long silk thread. Hold this up in one hand, so 
that it bliall hang two or three inches from tlie 
side of the conductor, and hold the finger about 
the same distance beyond it — when the assi.stant 
turns the machine the spider will fiy backwards and 
forwards between the conductor and the finger. 

E.r. 53. — Spinning Seating ^i’ax. — Fasten on to 
a thick wire a piece of sealing wax, about one inch 
long, by heating il, and Ihnisting the wire into it. 
Put the other end of the wire into a hole, cither at 
the end or side of the conductor, so that the wax 
shall' be at some distance off. Underneath where 
Urn wax is, either on the table or the floor, place a 
sheet of brow’n paper, merely to catch any drops 
which may tall when the wax is inflamed. Provide 
yourself also with a lighted cmulle, and a sheet of 
white paper. Direct your assistant, ffor in this 
experiment you must have one,) to turn the ma- 


chine, and stop it exactly at the time you may 
desire. Then standing near the wax, hold the 
white paper four or five inches from it, and I ght 
the scaling wax. When v.ell liglitid, blow it out, 
and at the same instant let the machine, be turned, 
and exceedingly fine tbreads of wax will be thrown 
off, and collected on the white paper, as long as the 
wax remains melted. Stop the maehine — light, and 
blow out the wax, and turn the machine as before — 
more of the filamenls will he thrown off, and thus 
any quantity may be collected, and if scraped 
together by the point of a pin, it will resemble the 
finest wool, such as cannot be pr4lired by any 
other means. 

Et. .54. 77/e — Electrical Pail, Fig. 4 . — Suspend 
to the ball, which projects from the prime conduc- 
tor, a small metnl or wooden pail, having at I he 
boitom of it a hole, so fine that water will pa<s 
only by drops. Pour a little water into it, and 
when electrified, the water instead of dropping only 
will pass out in a stream, and thus will divide itself 
into several stream-^, each of which in the dark will 
be beautifully luminous. 

This experiment has been sujiposed to offer an 
explanation of the fiery rains mentioned in vaiioiis 
authors, ami is a corrobonitioii of a lad, (he 
utility of which we had once re.iMiii to cougt.ilulale 
ourselves uj on being accpialutcd with. ''Mu* cir- 
cinn.st.iiicc was ns follows: - We were xi^itiug a 
ini'dieal freml, and electrifying a lady for gnlta- 
serenu, when a genthunan w;is lirouuht in Sfinnicd 
hy a fall from his horse; it was tfioiiglit advisable 
to Meed him. The arm was Iriei] ; no blood would 
j flow'. The tempor.il artery; 'till wirhont success, 

I We suggested that cleeliicily should be tiied. Me 
we.'*- placed on a ehair, ami that upon an insulating 
stool, ami immediately the machine was put in 
action, the hlood (lowed fiom both orifice.'., aiul 
the gentleman recovered. Might not -this fact be 
of U.SC freijuently in our hospitals ? It is certainly 
very Seldom, it ever aii])lied to. 

Kr. 55. -Eierg Sponge . — Suspend in like man- 
ner to the bucket a s})()ngc dipped in w'ater, ami 
the luminous streams wiiicli issue from it will be 
more numerous and beautiful then even in the last 
example. 

Et, 5G. — Electric Planet. — Su.spcnd from tlie 
conductor of a iqpchinc a brass ring, about a foot 
in diameter, and underneath it at about half an 
inch distance, a metallic plate connected with the 
ground. Place upon this plate, and within the 
ring, a very light hollow glass ball — turn the 
machine, and the little hall will describe an orbit 
around the ring, and turn at the same time aboflt 
its own axis. The ])oles of its rotation are nearly 
at right angles to the plane of its'orhit. W> have 
not tried this experiment. Mr. Adams. says, “ that 
it requires considerable attention to make it suc- 
ceed, as a small diffeience in the apparatus, or in 
the force of the maehine, &,c., will occasion a 
failure.^' (See Fig. 5.) 

The above, together with the experiments for- 
merly given, are the chief that are had recourse to 
for amusement, 'riiey are all to be explained by 
the principles of electrical attraction, which impor- 
tant law of the science has given rise to .nany instru- 
ments of paramount utility in pursuing electrical 
inquiries. The chief of the.se arc known hy the 
name of Electrometers and Electroscopes, the ob- 
jects of which is to measure either tlie quantity or 
intensity of accumulated electricity. The principal 
are as follows : — 
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RLECTROM ISTRRS. 

Tlie Quadrant Klectroincter, (see Kig. G,) was 
invented l)y Mi*. Henley. It consists of an upright 
stem of wood or metal, terminated l)y a ball at the 
top, and bearing an arc of ivory, divided into de- 
grees, as* ill a great circle : that is, containing 
yo degrees in every quarter, beginning at the bot- 
tom with zero, and having 90 at an equal distance 
from the upper and the lower part of the semi- 
circle of ivory. In the centre of this is balanced 
a very tliin rod of wood, with a pith ball at its 
outward point, as reprcsimted. The slender rod is 
capable o^ motion up and down. It is used in 
connection with a charged jar or battery, and by 
the i)ith ball and its stem rising to a certain height, 
it indi(;atcs the intensity of the charge within the 
bottle or battery. At the greatest charge of a 
Li'yden jar il will rise to nearly 90 degrees, but in 
a battery seldom more than GO or 70. It being 
iini>ossible to charge a battery so highly ns a single 
jar. 

Saussenr's Pottle Electro inr/er is represented m 
rig. 7. It consists of a gbihs case or hottle, with 
a mefid bottom, four pieces of tinfoil bf?fng pasted 
o:i the sides of the glass, in connection with the 
botloin ; withinside the glass are two very fine silver 
swinging freely in a loop .^bovo, and ending 
bcl^Hv in two fcinall pith balls. The upper j»art of 
the ni'itruincnt is a hias.s cap, tTininated by a ball 
and .1 rod of three or fiair fc. t, made in joints for 
the sake of greater coinen euce, and pointed. This 
insliumcnt wlien used is to Ik* placed in some exposed 
Mi'iition, when an apprfiacliina .storm or other 
c.Mi-e indii’ates the clcctit'* thud in the atmosphere 
to he di.sturhed. Tlit* "ilver threads by their di- 
vei "[enco u ill .show the di'grei* and character of the 
lltinl ill ethitact wiili the iuhtrument, When it is 
iimkI in rainy weatlier, the upper part of the gla.s.s 
is covi'ird with a hood, lilfe an iirnbrdhi, to keep 
the gl .iss dry, and eonseqiiently the electrometer 
insulated. Such u hood is ivprcsouted upon it in 
llie, ligure given. 

In the above electrons ti-rs, as well ns in the Gold- 
li .if Klectrometer, deiscribcd in a foiincr ])art, it will 
he hC'!!, that however valiiaole they may he as indi- 
cating an extremely miniite quantity of the electric 
thud, yet for comparative and delicate experiments 
tJiey ail fail ; l)ecau*'e gravitation considerably in- 
ti nciu’cs the weight of the movcaole parLs at diflereiit 
altitudes. To remedy this inconvenience, Mr. Cou- 
lomb contrived his Tortion Electrometer, which is 
represented in Fig. 8. It con.*.ist.s of a fine metallic 
wire A, one end of which is attached to the screw B, 
•and to the other is suspended the horizontal needle 
C, compo.sed of gum lac, or other noii-eonductor, 
and armed at one extremity with a gilt pith ball, 
counterpoised at the other end by an index. The 
conductor D is a small wire, with a ball at each end, 
passing through the glass receiver, in wliich the 
needle is suspended, and having it.s lowv -• lall, oppo- 
sed to that of the needle. By the .ser .w t he two 
balls are brought into contact, and t/t<3 in'^ex then 
points to zero, or the divided scale of Icgrees. On 
communicating a very feeble electrical power to the 
conductor, it transfers it to the moveable pith ball, 
and repels it a certain number of degrees, propor- 
tional to the intensity of the acquired electricity, and 
measured by the power of tortion which it exerts 
upon the fine wire. By experiments made with this 
electrometer, it would appear that the electrical 
powers follow tlie law of gravitation, in being in 
the invervp ratio of the fsqHtires of ihctl 'il /-/cev of I 


ike acting bodies. In the most delicate construc- 
tion of the instrument, a single silk-worm’s thread is 
used instead of the wires. 

METHOD OF DISSECTING SEEDS. 

Thk great rule is to throw all .seeds, even the 
most recent, into warm w'atcr, and first of all to 
free those of their integuments, which have hard 
ones, and such as deny a free access to water. 
When the seeds have been somewhat softened, 
one of them is to he taken out of the water, and 
first divided into two equal parts by a transverse 
section, made from the belly to the hack, and the 
divided portions arc to be again instantly thrown 
into water, that the plane of the section may freelv 
imbibe it. Afterwards this softened plane i.s to 
be examined by a lens of moderate magnifying 
power, by which means a threefold difl'erence i» 
generally detected : for first, the ]>lane is mani- 
festly divided, from one wall of the .seed to the 
other, by a simple transverse chink rnntuiniiig no 
mailer of a different color within it : or secondly, 
the plane is marked with a smaller transverse 
chink, or a roundish areola, in both \Nliich a 
foreign or different colored matter n]ipears, and 
in this case the seed is safely pronounced to be 
albuminous, ami to contain an embryo longer than 
half the nlbnmcn ; or thirdly, no vestige whatever 
of a chink or areola c.an lie dclerted, but tlie plane 
appear.s every where uniform and homogeneous; 
and then v/j may ho very certain that either ,i 
vi'rv large false-monoeotyledonns embryo c m- 
stinifes the whole iiiielen.s of the seed, as in 
jiaull nia ; or that a minule embryo must remain 
somewhere in fho allnimen and eitlier in the 
superior or inferior segment of the divided seed. 
In tlii.s lasf rase, which is by far the most frequent, 
a new section is to he made in another seed ; 
whieh will divide it aecording to its axis into two 
equal ])arts. The segments being again thrown 
into ^Yatcr, are to he treated in the same manner 
exactly, as the transverse segments ; by this means 
the ^mbryo, unless it be extremely minute, mav 
easily he detected in one of the e'ctremilics, or 
the hack of the seed, either in the form of a more 
or less short cylinder, or of a snowy or green 
globule ; and, if the section #be rightly made," it 
sometimes falls spontaneon*?ly out of its r:ui:y, 
and .sinks to the bottom of the water. This very 
simple process is alone siiHieient to detect, and 
afterward.s entirely denude the embryo, in by far 
the gie.atc.st number of seeds : but when a seed 
occurs, possessing a cartilaginous albumen, and 
very minute CiTihr 3 ' 0 , as in asnrum^ then the ex- 
amination i.s to he conducted in a different man- 
lier. In this ca.se, at that extremity of the seed, 
where we sn.spect llie embryo to he situated, thin 
jdates are to he rejiealedly and carefully cut aw’ay 
from the dorsal and ventral ]>arts of the albumen, 
till only the middle very thin plate remains, whieh 
is then t > he ]iiit into water, or oil of turpentine, 
till it becomes pellucid like gla.ss. By these means 
unless the seed be barren, whieh iiulecd often 
ha]ipciis, the embryo will be detected by a good 
len.s, of the form of a snowy medullary poin‘, 
which, from its whiteness, is not easily di.'i- 
tinguished from the albumen. It is not easy to 
describe in what manner very minute embryos of 
this kind arc to be freed from their allnimen, that 
lliey may be further examined by themselves ; 
is to’ be left to tlic dexterity of each person. 
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But whether we are desirous of examining seeds, 
with a view to scrutinize the albumen and embryo, 
or on any other account, we ought always to 
remember that they should be thrown into water, 
and detained there some time, however fresh they 
are; for, without this preparation, it can never 
be learnt, for example, whether they arc gelati- 
nous or not ; Ijccause this quality, even in the 
most recent dry seed, cannot he detected by tlie 
eye; and it can never be know'n in old seeds, 
whether they have been berried or not, because 
the fleshy pellicle except in moistened seeds 
cannot be properly distinguished : not to say any 
thing of the greater tractability of the moistened 
albumen, and of the less degree of brittleness of 
the softened embryo. 

OIL PAINTING. 

fRnumed from page 2^4 J 

To heighten a color it should be mixed with any 
similar color of a lighter tone, as light red upon 
dark red ; yellow upon light red ; white upon 
yellow', &c. 

Though it be absolutely necessary in many cases 
to mix two or more colors together to jn-oduce a 
desired tint, yet the student must be cautioned 
against too wantonly indulging himself in the 
mixing of colors, for it is an undoubted fact, that 
the more simply the colors are used the easier they 
work, their appearance is brighter, and they are 
far more dural)le than a compound color. The 
"following covtions should he an'ofalhj altouded to 
h\j the student : — If a tint he required while he is 
at w'ork on a picture difterent from any on his 
palette, it is better to mingle the colors which 
compose it w'ith a knife than with a pencil, as the 
latter always retains more of one color that 
another, when it is used to incorporate them 
together. 

One pencil should always be kept to one color, 
otherwise the colors will never ajipear fre^h. 

Colors should never be teased, that is, mixed 
too much, or when, instead of being laid on the 
canvas at once, they are too much worked about 
with tlie pencil. 

^ proper iillowance must always be made for 
that gloss and brillfancy which oil colors possess 
when wet. 

'I'he decay of colors is in a great measure the 
consequence of too great a quantity of oil ; the 
parts of a ])icture which lirst begin to fade are the 
darker colors, the glazing, and where the color is 
thin, but the lights stand much longer. 

It is always jiroper to permit a first coat of 
color to be sufficiently dry before a second is 
ap])lied. 

To ascertain when an oil painting is dry, it 
must be breathed u])on pretty strongly, and if it 
take the breath it is dry. 

The palette and pencils when laid by should 
be constantly cleaned with spirits or oil of turpen- 
tine. 

PORTRAIT PAINTING. 

Process . — With regard to the progress of a pic- 
ture, no rule can be given that will universally 
serve to direct the student : scarcely any two 
masters observe the same mode of procedure, the 
judgment is the principal guide, and however two 
artists may vary from each other in the order of 
performing their work, they in the end produce 
the same effect as if they had both strictly followed 
one determinate rule. The piocc&s of oil painting, 


particularly the coloring of flesh, is to be divided 
into three stages, or paintings. 

'1 he colors and tints necessary for the first and 
second stages of painting the flesh are: — 1. Flake 
white. 2. Light ochre and its tints.. 3. Light 
red and its two tints, 4. Vermillion, and its tint, 

5. A tint composed of lake, vermillion, and white. 

6. Blue tint. 7. Lead tint. 8. Half shade tint, 
made of Indian red and white. 9. Shade tint. 
10. Red shade. 11. Warm shade. 

'I’he finishing palatte for a complexion requires 
five more : viz., 1. Carmine and its tint. 2. Lake. 
3. Brown pink. 4. Ivory black. 5. Frussian 
blue. 

FIRST STAfiK, OR DEAD COLORING OK FLESH. 

Having first faintly sketched the outline of the 
figure with white chalk, and afterwards formc<l it 
more correctly with tlie pencil and any of the 
transparent colors, you proceed as follows : — 

The first layer of colors consists of two parts; 
the one is the w’ork of the shadows only, and the 
other that of the lights. The work of the shadow’s 
is to make out all the drawing very correctly with 
the sliade tint, and to remember to dii\e or lay the 
color sparingly. 'I'hc lights should he all laid in 
with the light red tint, in different degrees, ns wre 
see them in nature. Tliese two colois united 
produce a clean tender middle tint. In uniting 
the lights and shades you should use a long 
softener, about the si/e of a large swan quill, 
which will help to bring the woik into eliaraeler ; 
then go over the darkest shadows with the red or 
warm shade, whiidi will finish the lirst layer. 

The W'ann shade licing laid on, the shade tint 
improves it to a wanner hue, but if laid insteail oi 
the shade tints it will dirty and spoil the (‘olors i’ 
mixes with, and if the red sliade is laid first instead 
of the shade tint, the shadows would tjK’h njqieat 
too red. In order to fiui.sh the first painting, 
improve the reds and yellows to the cowiplcvion, 
and after them the blues, observing that the blues 
on the reds make the purples, and on the yellows 
produce the greens. The grounds of shadows in 
what is called live dead coloring, should he such 
as will support the character of tlie finishing colors-, 
which ground must he clean and a little lighter 
than the finishing i-olors, because the fiiiisliing of 
the shadows is glaf;ing. 

If you begin the fir.st painting with glazing, it 
will stare and he of no use, and Ihe solid colois 
which are laid on it will look lieavy and dull. 
Remember to leave no roughness, tliat is, none 
such as will appear rough, and inteiriipt or hint 
the character of the linihliing colors, vvliich by 
examining the work while it is wet with a soft tool, 
or when it is dry witli a knife, may be avoided, as 
it will easily take off the knots and rougher parts. 

The light red and white improved is superior to 
all others colors, for the first lay or ground, which 
should alw'ays be done with a full pencil of a stiff 
color, made brighter than tlie light, because it 
will sink a .little in drying. The great masters 
very seldom soflened or sweetened the colors, hut 
in uniting the first together, were very careful in 
preserving the biightncss of their colors, and 
therefore did not work them below the comple.xioii ; 
for to force or keep up a brilliancy in the ground 
can only be done with the whites, reds, and yellows, 
which method will make up for the deficiency of the 
white grounds, theirfore the first painting should he 
left bright jyiU hold, and the less the colors are broken 
the better. • 

ti'oiiliin/ril 0)1 ji<(gc 312 J 
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LIME CEMENT. 

Tfierk are two modes in which lime acts as a cement ; 
iu its combination with water, and in its combination 
with carb()nic acid. 

When quick lime is rapidly made into a paste.with 
water, it soon loses its softness, and the water and 
the lime form together a solid coherent mass, which 
consists, as has been stated before, of 17 parts of 
water to 55 parts of lime. When hydrate of lime 
whilst it is consolidating is mixed with red oxide of 
iron, alumina, silica, the mixture becomes harder and 
more coherent than when lime alone is used ; and it 
appears that this is owing to a certain degree of chemi- 
cal attraction between hydrate of lime and these bodies 
and they render it less liable to decompose by the 
action of the carbonic acid in the air, and less solu- 
ble in water. 

The basis of all cements that are used for works 
which are to be covered with water must be formed 
from hydrate of lime ; and the lime made from 
impure limestones answers this purpose very w'ell. 
Tux/ulana is composed principally of silica, alumin.i, 
and oxide of iron ; and it is used mixed^ith lime 
to form cements intended to be employed under 
water. Mr. Smeaton, in the construction of the 
Eildystone light-house, used a ceiflent composed of 
equal parts by weight of slacked lime and puzzo- 
lana. Puzzolaiia is a d«'comi)oscd lava. Tarras, 
which w’as formerly imported in considerable quan- 
tities from llollaiid, is a mere decomposed basalt: 
two parts of slacked litnc and one part of tarras, 
forms the principal part of the mortar used in the 
great dykes of Holland. Substances which will 
answer all the ends of ])Uzzol:ina and tarras arc j 
abundant in the llritish Inlands. An excellent red 
tarras may* be procured in any quantities from the 
Giant’s* Causeway in the lUJitli of Ireland : and 
decomposing basalt is abundant in many parts of 
Scotian I, and in tlie northern districts of England in 
which coal is found. • 

J*arkcr’s cement, and cements of the same kind 
made at the alum w'orks of Lord Humlas and 
Lord Mulgravc, are mixtures of eaU;ined ferrugi- 
jnnis, siliceous, and aluminous matter, with hydrate 
of lime. 

The cements w-hiclr act by combining with car- 
bonic acid, or the common mortars, are made by 
mixing together slacki'd lime ?ind .'^and. These 
mortars, at first solidify as hydrates, and are slowly 
converted into carbonate of lime by the aclion of 
the carbonic acid of the air. Mr. Tennant found 
that a mortar of this kind in ihrce years and a quarter 
•liad regained 03 per eeiit. of the quantity of ear- 
bonic acid gas which constitutes the definite propor- 
tion in carbonate of lime. The rubbish of mortar 
from houses ow'os its power to benefit lands princi- 
pally to the carbonate of lime it contains, and the 
sand in it; and its state of cohesion renders it par- 
ticularly fitted to i uprovc clayey soils. 

The Romans, according to PImy, made their best 
mortar a year before it was used ; so that it was par- 
tially ('ombiiied with carbonic acid gas before it was 
employed. 

In burning lime there arc some particular pre- 
cautions n‘(iiiired for tlie different kinds of lime- 
stones. In general, one bushel of eoal is sufficient 
to make four or live husliels of lime. The mag- 
nesian limestone requires less fuel than the common 
limestone. In all cases in which a lime.stone con- 
taining much aluminous or siliceous earth is burnt, 
great care should be taken to prevent tjic fire from 


becoming too intense; for such lime easily vitri- 
fies, in consequence of the affinity of lime for 
silica and alumina. And as in some places there 
are no other limestones than such as contain other 
earths, it is important to attend to this circumstance. 
A moderately good lime may be made at a low red 
heat ; but it will melt into a glass at a white heat. 
In lime-kilns for burning such lime, there should be 
always a damper. 

In general, when limestones are not magnesian, 
Uieir purity will be indicated by their loss of weight 
in burning ; the more they lose, the larger is the 
quantity of calcareous matter they contain. The 
magnesian limestones contain more carbonic acid 
than the common limestones ; and all lose more than 
half their weight by calcination. 

EASY METHOD OF MAKING 
BAROMETERS. 

Ax accurate barometer is essential in gaseous in- 
vestigations ; but as boiling the mercury in the 
tube is rather hazardous, and the fitting it on an 
air-pump, a w'ork of time and attention ; such an 
instrument is troublesome to make, or expensive 
to purchase. Advantage may, however, he taken 
of the vacuum produced in tlie barometer itself, 
and a correct instrument thus jdaced within the 
reach of every practical chemist. The detail may 
he as follows : — 

Provide 1. A clean barometer lube, not less than 
-J inch bore at the closed end, but which m’ly run 
away to jjth at the lower end, to save mercury, 
and not Ic.ss than 33 inches long. 

t\ tube H or 9 inches long, } or J bore, open 
at both ends, one being drawn out to a fine 
aperture ; for jioiiring in the mercury. 

3. Four or five pounds of mercury, (R or 10 lbs. 
would be more convenient) which has been stand- 
ing three or four weeks under weak nitric acid, 

(1 acid to 10 water) ; or distilled mercury if to 
be had. 

4. An iron ladle, and a disc of sheet iron 
which will not quite cover the mercury, when in the 
ladld! 

5. A small Wedgewood mortar, which the 
mercury will -j or } fill. 

6. A turned w^ood box and lid, (such as are 
used for tooth powder), nof less tlien l^- inch 
internal diameter and depth ; which must have a 
hole through the lid large enough to slide up and 
down the tube, and be varnished inside and out, 
for the cistern. 

The tube should be dried over a lamp or before 
a fire, with the open end up, and covered witli a* 
bit of muslin to keep out dust. In the mean 
•rhilc the mercury may be placed in the ladle, with 
the iron disc floating upon it ; and set on the fire 
till it boils, when it is to be instantly removed and 
placed in the rold. Whilst it is cooling, a horse 
hair must he passed quite down the tube to the 
closed end, or if one is not long enough, two may 
be bonnil together with a fibre of silk. A knot 
makes a difficulty in passing them down. A fine 
silken thread, waxed to give it stiffness will do, 
but the tube must then be cold first. Wire does 
not answer, the tubes being very subject to snap 
after it, even when silked. 

As soon us the mercury is cold enough to handle, 
it is to be poured into the Wedgewood mortar, and 
the pouring tube having its point dipped below the 
Mirfice to exclude the dust, is to be tilled to about 
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an inch by suction applieil at the other end. This 
quantity will remain in, it' the tube is held at but 
slight declivity. Tin* \^ide end lieing now closed 
with the finger, the pouring tube is to be removed 
to the bjironieter tube, which should be held mouth 
up, at an inclination of about 45'\ 'I’he point of 
the ))(mrmg tube being entered into the mouth, 
the finger is to be withdrawn, and the mercury 
pouted in, by increasing the declivity of the 
pouring tube. Thus the mcnmiy runs down to 
the closed end, and the air passed up by the horse 
hair, lea\ing few or no bubbles. When it con- 
tains three inches of mercury, however, it should 
he carefully examined all round, and if any 
buliblcs njipear, tliey should be brought to the 
hair, by gently tapping the tube, held almost 
hori/onul with a bit of wood, at the same time 
turning it shiwly a little backward and forwaid 
npou its a.xis, the hair being never allowed to go 
h. low. This slvould he done ^at three or four 
i'lt lies, to have a biiiootli column of mercury as 
the filling proceeds. When the tube is thus full, 
the hair is to he withdrawn, leaving an end of it 
ill the vacancy left by its removal, until that also 
i^ till’d. The hair being now withdrawn altogether, 
the tube is to be overfilled, so that the mercury 
presents a convex face above the glass. 

The open end is now to be stopped with a 
finger, just moistened (o give it closene^js ; which 
squeezing out the sujiei lliioiis mercury will eflectii- 
aliy prevent all access of air. The tube is now 
to he inscited in ilic mortar of quicksilver, and 
brought to a Mutieal jioi-itioii, wlicn a vacuum 
will be prod'ici'd iiy tlie descent of the mercury. 

The lower end is now to ho again tightly 
(•lo>Jcd witli the finger, the tube lifted out of the 
luoitar and brought gently to a horizontal position. 
The finger must he kept tight against tlie open 
end, to maintain the vaeuuin ; when a minufe 
jjortion of air will make a M^ihle huldile in any 
]).irt of the eolumri. T’y loweiiiig the head a very 
lit lie, the mercury may he made to tlovv gently to 
that er.d, and leave ihe vju’uum next to the finger, 
ily a short jerking motion in the direction of its 
length, the tn'ae and mercury are kept in a 
sort of vibration, the mercury striking smartly 
against the closed end, like the water hammer, 
ail'd tins vilnation Jnings together and carries 
iijtward toward the finger, any hubbies which 
may be present in the column. A very slight 
inclination is sufficient for this purpose, and of 
course, any increase thereof tends to diminish the 
lowest bubbles by compression ; but a little change 
from le‘«s to greatt r, and vice versa, puts in motion 
the stationary ones, when there are S’leh. If the 
tube is not clean, little bubbles will fix themselves 
to any dusty part, and cannot sometimes ht 
moved unless by washing them away: pouring 
the mercury gently from the head of llie lube to 
the finger, and hack again three or four times. 

When the mercury lies smooth for its whole 
Icmglli, the finger is to be withdrawn, the hair put 
in and three or four inches vacant carefully re- 
filled. 'I'he tube is then to l.e stojipcd and 
inverted in the quicksilver with the same pn*caii- 
fions as before, against the entry of a bubble 
under the l.ngf-r. When brought to the per- 
irendicular pomtioii, it should be turned round and 
examined on all sides to see that the column is 
perfectly smooth and bright ; and when quickly 
iiiclii.cd, so as to allow the mercury to reach the 
head, i' should I'Cturn a smart rap. If botli the‘<e 


conditions are found, the tulie is well filled ; hut 
as a repetition of the levelling and vibratory 
process for drawing off the hnhbles, is a woik but 
of little time and trouble, it is better performed 
a second time for the sake of security. 

The tube thus twice ]uirified from air, and 
replaced in the mortar of quicksilver, wants only 
its cistern. The lid is first to be plunged beneatii 
the surface, and there slid up over the tube, say 
three or four inches where it is to be fixed by a 
slight w'cdge, or slip of paper. The box is next to 
be filled, plunged also under the quicksilver, and 
its edge jiassed under the tube, which must rest iij 
it, not quite upright, so that it may he full to the 
head. Hie box and tube, in this position, both 
full of mercury, , are to be taken out of the mortar 
and set on a saucer or plate ; when the tube being 
brought ui»riglit mercury will descend, and How 
over the sides of the box ; more is also to be 
withdrawn from the box, by suction with the 
pouring tube, until about of an inch deep is left 
above tlie bottom of the tube: a little more oi 
h’ss, according to the slate of the barometer, at 
the time; above or below' the average; hut if 
below', the average can be attained by iueliniug 
the tube. 

A slip of wood, say 1- of an inch square, hut 
cut aw’ay at each end to an edge, and exactly 29 
inches long, nm-.t now he pliced in coiilacL with 
the surface of nKMCury in Liu* and a mark 

made on llu* lube at its upper eiul : a scratch is 
sometimes hazan'ous ; a little paint on a camel’s 
hair pencil is safer. '1 he lid is now to he slijiped 
dow’n on the box, and the whole removed f'loiu 
the plate, on to a piece of thin chamois li’aLhcr ; 
wliiih luiiig brought up over the box, is to lie tied 
tight louiul tlie tube ; and it may then he set on 
the ease, the box b» ing supported hene.ilh to the 
proper height. If the ’Mrometer stood at 2!*'., or 
being below, was brought to that lieiglit l)> iii- 
clmilion, the maik is a standard; if above, it. 
iiu^l be coiTeeted for the tlejin^-sioti of the surf.iec 
n the eislerii. The scale luu t also be eoi reeled, 
for the eounlei -elevation and tlej)rcssion in tlie 
eisterii; whieli is cihiv enu ally ascertained by 
previou'-ly filling three inehc.N of the tube, and 
measuring the height it oemipies in the box with 
the tube immersed ; allowance being inatie for 
its conical form, if it he suel. Hut tliis may be 
done by different methods, generally know'ii. 

Such an instrument may he pri’pared by any 
practical chemist, and may he trusted for eornnioii 
aboratory purpo.ses. For investigations of ex- 
.reme delicacy, of course, every possible pre-* 
caution and perfection are required. 

REVIEW. 

Manchester as it is ; nr Notices nf the JnstitvtimMf 
Mannf acta res, Commei're, Railu'ays, iv*e., of the 
Melrnpo'is of Manajactures ; interspersed v tth 
mneh valuable infmnatum, vsefd for the resident 
or stranger, with numerous Steel h'ngrainnys ami 
Map. OrrandCo., London, IH.VJ. 

Such is the title of an admirable guide-book to 
this great mart of industry, and mint of wealth. 
Every thing relitiiig to a town like this is of more 
than local interest ; and iij)on the getting nj) of 
this little work, there has evidently been more than 
usu:d care bestowed and fX])cnse incurred. The 
plates are numerous and good ; the matter varied : 
aeeiiritely, and carefully written ; the printing an 1 
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paper good, and the whole cheap. We have been 
ospctually delighted at learning the commercial 
habits, literary pursuits, and political opinions 
of the diversified inhabitants. Of these portions 
of the bool^ we, however, dare not quote, they not 
being scientific ; but the following, though by no 
means the best written, we hope will be of interest 
to our readers : — 

Gcoloijy of Manchester. — ** The rocks exhibited 
round Manchester belong to the saliferous and 
carboniferous groups, the strata exposed being the 
Upper New Red Sandstone, 

Magnesian Limestone, 

Tjower New Red Sandstone, or Rothe Todte Liegende^ 
Upper Coal Measures. 

The extensive range of new red sandstone spreading 
over the rich lowlands of Cheshire, has its north- 
eastern terminus here. Near Medlock-bridgc, Higher 
Ardwiek, it rests unconformably upon the coal 
strata. Near the Vauxhall-gardens, St. George's 
road, it is found covering the magnesian limestone. 
The magnehian limestone which, in the north of 
K.'iglaiid, is several hundred feet in thickness, is 
here very limited, chiefly consisting of *clays or 
marls. Ihe true limestone is in several beds of a 
few inches thick, which, aj well as the intervening 
j'liys, contain remains of avicuuc, axinie, &c., 
fo'^hils characteristit^ of the same formation in York- 
fchirc. Relow this is the rothe todte liegende, 
whieli is well exhibited at the X'auxhall delph, where 
it may be seen resting nneonformably upon the coal 
nuasures. It is here very unlike the same forma- 
lion in Durham, bearing a more close resemblance 
fo the new red sandstone, and contains none of the 
coal plants found at the above locality. 

“ The most interehting deposits exhibited near 
Manchester are certainly the upper coal measures, 
as seen ilt the Ardwiek limestom* works, and at the 
weir on the river Mcdlock, near Pinmill-hrow. At 
the former localities three beds of limestone are 
woiked; they form nearly the top of the cift-boni- 
f(*rous scries, being more than any oilier coal 
sirala in the neighbourhood. Tlieir ronncction 
with the coals of Clay Ion ,and Rradfoid may be 
traced by following the banks of the river towards 
the canal a(|ueduct. The limestones are supposed 
by some to have been formed in fresh water, but 
this is doubtful. • 

“ On the opposite side of the town, a fine ex- 
ample of a fault or dislocation occurs ; it runs 
along the valley of the Irwell, and disappears 
amongst the hills above Bolton. Its vertical ex- 
tent is unknown, but is probably not less than seven 
tiundred feet. At the collieries of Mr. Fitzgerald, 
near Pendleton, the upper coals (corresponding in 
some degree with those at Bradford) are met with, 
and curitiiTue to the celebrated Worsley collieries, 
where they also form the top of the series. As we 
apjiroacli the range of hills seen near Oldham, 
Roc.hdale, Bury,* Bolton, and Chorley, the coals 
and rocks of the lower parts of the scries ezliibit 
themselves. 

“ The different beds in connection with the coal- 
seams contain many of the characteristic fossils of 
the carboniferous group : remains of fish have been 
found with most of the coals, whilst extinct and 
tropical forms of plants are in many places ex- 
tremely abundant. The fish chiefly belong to the 
Saiiroid and Lepidoid families of M. Agassi. The 
}dant8 «ire ferns, fruits, gigantic reeds, and arbores- 
cent forms of cryptogamous pl&nts, as well as many 
others of doubtfu[ alfinilies." • 


The Coal Field of iMncashire.^^* It has been 
calculated that the available coal beds of Lan- 
cashire amount in weight to the enormous sum of 
8,400,000,000 tons. The total annual consumption of 
this coal, it has been estimated amounts to 3,400,130 
tons. Hence it is inferred that the coal field of Lan- 
cashire, at the present rale of consumption, will last 
2,470 years. 

“ 'fhe coal strata have never been found, except 
lying between the magnesian limestone and the mill- 
stone : the former crops out at Ardwiek, on the 
south-east, and the coal stratum commences in the 
adjoining township of Bradford. Taking the line 
of the Rochdale canal as a guide, the various coal 
strata crop out one after another, until in the neigh- 
bourhood of Littleborough, the last valuable seam, 
appropriately called the ‘ Mountain Mine,' is dis- 
covered. Under this there is no mine of value. 
Taking the direction to the right or left, the same 
facts present thegiselves— towards Oldham, Bolton, 
Bury, Ashton, and indeed round the whole circum- 
ference of Maneliestcr. Beyond this boundary there 
is another extensive field in the Wigan district ; so 
that Manchester has, in her own immediate vicinity, 
a copious supply of coal from the mines of Pendle- 
ton, Pendlebury, Worsley, Ashton, Uukenficld, Old- 
ham, Roehdale, Middleton, Radcliffe, Tongo, Great 
and Little Lever, Darey Lever, Hulton, &e. ; and 
travelling beyond this circle of about ten miles there 
is the second or Wigan coal district, embracing the 
districts of llindley, Abram, Leigh, &c. Somewhat 
more out of tlic line, there are the Haydock, Huy ton, 
Pemberton, St. Helens’, and other collieries ; but 
the facilities of conveyance being greater towards 
Liverpool than tow^ards Manchester, the produce of 
those mines goes almost wholly to supply the former 
town.* Wigan is the ultimate point from which coal 
arc now scut lo Manchester. The w(‘ckly consump- 
tion of Manidiester and neighbourhood is estimated 
at about 21), 000 tuns ; and it is believed that of this 
quantity only about a thousand tons are derived 
from the Wigan district. Until within the last three 
or four years, when the trade w'as encouraged by a 
reduction of about one shilling in the ton on the 
Duke of Bridgewater’s canal, no coal whatever came 
from that quarter, but as the mines more immedi- 
ately contiguous to Manchester begin lo fail, the 
remoter places will of course couie to aid che market. 
At present, Bolton and Oldham supply the great 
bulk of coal : it is stated that forty boats, each con- 
taining twenty tons, are employed by one colliery 
alone in that district. Pendleton, in point of situa- 
tion, has the superiority over other collieries, inas- 
much as the mines are within two miles of the centre 
of the town. Other coal-owners, how'ever, are com-* 
nelled to lower their prices to meet this advantage. 
At present, from 7s. Gd. to 8s. per ton is the rate at 
which coal is laid down at the engine-houses of 
factories, whilst for private consumption it is charged 
as high as 128. the ton. In 1831, engine coal ob- 
tained I Os. per ton, but the opening of new or the 
extension of old collieries al^ Pendleton, near Roch- 
dale, and at Worsley, brought down the pride to 6s., 
and since that time it has gradually recovered." 

Vreservation of Ships from Worm, — ^Thc French 
have made a discovery which is likely to have con- 
siderable effect in reducing the expense of construct- 
ing vessels. MiJc pilch and tar with essence of 
tobacco, and use this mixture to caulk the ships ; 
by it I hey are preserved from worms, which the tar, 
thus prepared, poisons. — Times, 
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Hampton Court Palace— Every day, but Friday, from 10 till 5 ; and on Sundays after 2. 
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The Armouries of the Tower may be seen daily, from 10 till 4, at Sixiience each Purson. Regalia, Sixpence. 
lAestminster Abbey — Ditto ditto, at each. 

The Adelaide Gailerv West Strand, unri Polytechnic Institution Regent Street— Open daily. Admission to each One Shilling 
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THE OXY-HYDROGEN BLOW-PIPE. 

In the first paper on the “ Analysis of MineralSf 
(page 169,) we gave a plain description of the morr 
useful mouth blow-pipes, with various remarks oi 
the management and general application of these 
valuable instruments. We now present our reader 
with a similar account of the powerful apparatu: 
due to the skill and knowledge of Mr. Golds 
worthy Gurney, who in its construction has redu- 
ced what was previously a dangerous instrument 
to the most perfect safety and facility of management, 
We shall at once give Mr. Gurney's own descrip, 
tion of it, and then adduce a few experiments to 
show its powerful action in melting some of the mos' 
stubborn substances, which mineralogy makes ui 
acquainted with ; observing that its intense action 
is derived from the inflammation of hydrogen and 
oxygen gases mixed together. 

Fig. 1 represents the apparatus complete : A and 
B is the safety apparatus of which Fig. 2 exhibits 
a sedtion, and through which the gas must pass from 
the gasometer D by the stop-cock C. G is a 
transferring bladder screwed to the stop-cock H. by 
which the gasometer is charged by an assistant 
during its action and such a quantity of gas supplied, 
as to keep up a flame for any requisite time. Be- 
tween the gasometer and the charging bladder a valve 
is placed to prevent a return of the gas. I is a 
wood or pasteboard cap, so contrived as to unite 
lightness with strength ,* this is attached by four 
strings K to wires, which, passing through holes L L 
in the table of the instrument, are fixed to M a 
moveable press board below. When the requisite 
pressure or weight is placed on M, the cap I is drawn 
down horizontally and equally on the gasometer 
D: upon which, the gas is forced through the 
water-tube B, the safety apparatus A, and out of the 
jet C, at the end of which it is burned. If an 
-explosion were to happen in the gasometer, the cap 
1 would be thrown into the air, where, from its 
-extent of surface and great lightness, its progress 
would be arrested before any mischief ensued. The 
gasometer bladder, or silk bag D is tied to a 
bladder-piece, which screws into a tube contained 
4n the body of the table of the instrument. This 
tqbe terminates in the stop-cocks C and 11. 

Fig. 2 is a section of the parts AB of the pre- 
ceding figure enlarged. P is the stop-cock which 
ndmits the gas from the gasometer to the water 
trough G, by a tube M, which reaches to the 
bottom of that vessel. L is the water with the gas 
rising through it. R is a gauge which indicates 
^,the proper height of the water. N is a cork, 
which, if an explosion happens on the surface of 
tne water, is thrown up, or which can be taken out, 
when water is to be poured into the trough. 1 i 
are chambers in the safety apparatus, intended, by 
means of the wire gauze partitions K to arrest the 
progress of a retrograde flame. O is the jet, of 
which various sizes should be provided, to he used 
«t the will of the operator. 

Camlnution of the CarboMceous Subeianee which 
iloait Mr Pig-Iron,— 'When this substance was 
hrought, par aa, into contact with the ignited gas, 
•cintillationB ensued, resembling the sparks thrown 
out by fire-work called a flower-pot ^ but on a 
•maUer acale. When placed upon charcoal, the 
maso appearance takes place, until fusion begins, 

- when a bead of metal is formed upon the charcoal, 
and as soon as this begins to boil, such a rapid com- 
bustion takes place, ^t the whole of the metal 

I to be sent.fiorth in a volume of sparks. 


The bead exhibits to the file a bright metallic 
lustre like iron both before and after fusion, it 
is magnetic. 

Fusion and Combustion of Carburet qf Iron . — 
Dr. Clarke selected a small fragment, and brought 
it into contact with the united gases ; its fusion 
immediately ensued, being accompanied, at the 
same time, by that vivid scintillation which was 
remarked in the preceding experiment, and which 
* denotes the combustion of metallic bodies, especially 
of iron and platinum. No change of color was, how- 
ever, to be observed in the flame ; the light, as 
usual, was intense. 

Upon examining the appearance of plumbago 
after fusion, its iqiiface was covered with innume- 
rable minute globules, some of which were limpid 
and transparent ; others were of a brownish hue ; 
and the large globules jet black ; and seemed to 
exhibit a dark metallic lustre ; but being so exceed- 
ingly minute, it was difficult to ascertain their real 
nature. They sunk in naphtha, disengaging bubbles 
of gas. Water produced no change in their appear- 
ance ; thay fell rapidly to the bottom, and remained 
there without alteration. 

Oxide of Tin. — Wood-tin exposed to the ignited 
gases, communicates a beauutiful blue color, like 
that of violets, to the flame. This, Dr. Clarke 
says, has not been before noticed. 

If a pair of iron forceps be used as a support, 
the iron becomes covered with an oxide of tin, of 
incomparable whiteness. The fusion is rapid ; and 
if the wood-tin be placed upon charcoal, the metal 
will be revived in a pure and malleable state. 

Oxide of Iron, — In this experiment. Dr. Clarke 
made use of wood-iron, or fibrous red haematite. 

It was placed upon charcoal, and instantly fused ; 
being reduced to a bead, which began to bum, like 
iron- wire, by continuance of heat. 

Fusion of Platinum. — ^The largest drops which 
have frllen from melted platinum wire, when exposed 
to the utmost heat, weigh ten grains ; but Dr. 
Clarke obtained drops of metal weighing fourteen 
grains, when the current of gas was diminished so 
as not to let the metal run off too quickly from the 
wire. By placing several globules upon a piece of 
charcoal, and suffering the whole force of the gases 
to act upon them, the metal is made to boil, and they 
all run together in one mass. In this way Dr. Clarke 
has melted more than 200 grains of platinum into a 
single brilliant metallic globule. 

Combustion qf Tellurium. — When tellurium is 
ilaced upon charcoal, and acted upon by these gases, 

,t inflames with violence, accompanied by detonation, • 
exhibiting a very beautiful flame. It is then volati- 
ised in the form of a greenish yellow vapour, having 
very disagreeable odour. 

Combustion of Selenium. — ^The action of the i^pni- 
xd gases on this new metal, causes rapid volatilization, 
ind the metal as it arises gives a beautiful blue color 
o the flame ; at the same time the vapour has a 
itrong odour of horse-radish. 

Combustion of Antimony. — If, when this metal 
is in a state of ebullition on charcoal, it be thrown 
ipon a deal board, or on the floor, it will divide into 
innumerable fiery globules, which burn with a vivid 
ame and brilliant scintillation. 

Funon of Iron and Iron-Filings.^When these 
were put upon charcoal, and acted upon by the ignited 
gases, they were speedily thrown into a state of active 
ibi^itioD, and gave out a most vivid light, acoom- 
lanied by beautiful scintillations. 

Cowbnsiion of Copper. — Copper*placed upon the 
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charcoal, boiled and burnt rapidly, giving out a 
delicate green flame. 

Cftmbuition of Go/d.— If a slip of gold be exposed 
to the action of these gases in a state of ignition, it 
will buri^with a brilliant green flame. 

Comhustim of -Si/rer.— When a piece of silver 
is put on a piece of charcoal, before the jet of the 
compound blow-pipe, it burns with a light green 
flame. 

ComlmsHon of Phosphate of Lime, — ^This salt did 
not decrepitate. It was phosphorescent, and fused 
into a black slag ; depositing on an iron forceps a 
cupreous colored powder. It scintillated with 
reddish -colored flame. Upon filing the slag. Dr. 

Clarke observed a globule of w];iite metal, resem- 
bling silver, which does not alter by exposure to 
the air. 

Fusion of SilejPf Alumine^ and Barytes. — Finely 
powdered silex was moistened with water ; it 
became agglutinated by the heat, and was then 
perfectly fused into a colorless glass. 

Alumine was perfectly fused into a milk white 
enamel. • 

Barytes fused immediately, with intumescence, 
owing to water ; it then became solid and dry ; but 
soon melted again into a perfect globule, or reddish 
white enamel. 

Fusion of Strontites, Glueine, and Zircon . — 
Strontites placed upon the charcoal and exposed to 
the kiflamed gases, exhibited the same phenomena : 
Glueine, in a similar situation, was perfectly fused 
into a white enamel. Zircon, under the same treat- 
ment, exhibited a similar appearance. 

Fusion qf Ltme.— When the compound flame 
fell upon lime, the splendour of the light was 
insupportable to the naked eye ; and when viewed 
through deep colored glasses, (as, indeed, all the 
experiments ought to be,*) the lime was seen to 
become rounded at the angles, and gradually to 
sink, till, in a few seconds, only a smdl ^obular 
protuberance remained, and the mass of supporting 
lime was also superficially fused at the base of the 
column, through the spage of half an inch in 
diameter. The protuberance, as well as the con- 
tiguous portion of the lime, was converted into a 
perfectly white and glistening enamel. A magnify- 
ing glass discovered a few minutg pores, but not the 
lightest earthy appearance. 

Fusion qf Jfapnewa. — The escape of 'water 
caused the vertex of the cone of magnesia to fly off 
in repeated flakes, and the top of the frustrum that 
»thu8 remained, gave nearly as powerful a reflection 
of light as the lime. After a few seconds, the piece 
being examined by a magnifying glass, no roughness 
or earthy pdrticles could be perceived on the spot, 
but a number of glassy smooth protuberances, whose 
surface was a perfectly white enamel. 

Professor Silliman, of Yale Colley, says, that 
we may, perhaps, be justified in saying, in future, 
that the primitive earths are fusible bodies, although 
not fusible in furnaces ; in the solar focus, nor, 
(with the exception of alumine or barytes,) even by 
a stream of oxygen gas directed upon burning 
charcoal. 

Fusion of Gun-Flint. — Gun-flint melted with 
great rapidity : it first became white, and the 
fusion was attended with ebullition and a separation 
of numerous small ignited globules, which seemed 
to burn away, as they rolled out of the current of 
flame; the product of this fusion wg^ a beautiful 
splendid enamel.* 


Fusion of ChaXeedonyt Oriental Cornelian^ and 
Bed Jasper.'-Chalcedony melted rapidly, and gave 
a beautiful bluish-white enamel, resembling opal. 

Oriental cornelian fused with ebullition, and pro. 
duced a semi-transparent white globule, with a fine 
lustre. 

Red Jasper, from the Grampians, was slowly fused 
with a sluggish effervescence : it gave a greyish black 
slag, with white spots. 

Fusion of the Beryl and Peruvian Emerald. 
Beryl melted instantly into a perfect globule, 
and continued in a violent ebullition, as long as the 
flame was applied; and when, after the globule 
became cold, it was heated again, the ebullition was 
equally renewed : the globule was a glass of a 
beautiful bluish white color. 

The phenomena exhibited by the emerald of Pern, 
were similar ; only the globule was green, and per- 
fectly transparei^ 

In addition to these and other interesting experi- 
ments, Mr. Hare fused porcelain, common pottery, 
fragments of hessian crucibles, AVedgewood^ ware, 
various natural clays, as pipe and porcelain clay, fire« 
brick, common brick, and compound rocks, with 
equal ease. 

Note. — The double blast bellows, or atmospheric 
blow-pipe, and also an ingenious one of French in- 
vention, is described in page 199, in an article on 
** Glass Blowing." 


BONE AND THE SUBSTANCES 
COMPOSING IT. 

Bone is composed of two parts, or principles ; a 
hard part consisting of carbonate and phosphate of 
lime, and a soft part known by the name of gelatine. 
It is the beautiful manner in which these principles 
are proportioned which gives to bone that toughness 
and strength so thoroughly suiting it for the work 
it has to perform. Bones containing an excess of 
phosphate, or carbonate of lime, are brittle ; and on 
the other hand, bones containing too much gelatine 
are possessed of little strength. In the bones of 
the dx about half by weight is found to be gelatine, 
in the remaining half the phosphate of lime bears 
the proportion to the carbonate of about 3 to 1. 
In fish bones the gelatine formg a larger relative 
proportion and consequently tney are seldom so 
strong as those of animals. 

The principles composing bone may be separated 
from each o&er with great facility ; if a bone be 
burnt in an open fire, the soft parts are decom- 
posed and dissipated and the earthy matter, still 
bearing the form of the bone, remains : this residue^ * 
which is the phosphate and carbonate of lime, ia- 
•f a fine white color, and is known in the arts by 
the name of bone-ash. If a bone be immersed 
in dilate hydrochloric acid, the earthy matter 
forms with the acid products which are soluble ilk 
the water, while the soft parts remain behind, and 
are semi-transparent and so flexible, that a large 
bone thus treated may be easily tied in a knot. If 
a bone be boiled in water for a considen^ timer 
the gelatine dissolves out from the bone, an^i Ibrmf 
with the water, a substance which seta on ooedingr 
and is known by the name of sise, or when pre- 
pared for culinary purposes it is called jelly ; if 
this size be carefully evaporated down it becomes 
more compact, and is then known by the name of 
glue; thus portable soup is the glue of jelly; 
isinglass is a fish glue ; the more ordinary kinds of 
glue are obtained from the bones, hoofs, dec. of 
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horsesr cowB and other animalii and on account 
of containing putrefactive matter are generally 
poaaeaaed of a disagreeable smell* 

If bones be heated in a close vessel in such a 
manner that the products of the decomposition can 
be collected and examined, the gelatine will ^ 
decomposed ; carbonic acid, ammonia, and a foetid 
oil, (known by the name of Dippel’s animal oil,) 
wiH be given off, while the remaining carbon of 
the decomposed gelatine with the phosphate and 
carbonate of lime will be found in (he vessel in 
which the bones were decomposed. To obtain 
the animal charcoal free from the earthy matters 
which are mixed with it, it must be finely pow- 
dered and digested in dilute nitric acid, whereby 
the phosphate and carbonate of lime are decom- 
posed and dissolved, the animal charcoal remaining 
behind : it must now be washed and thoroughly 
dried at a moderate heat. Anjmal charcoal as 
thus prepared is quite pure, and remarkable for 
its power of decomposing vegetable colors : if a 
small quantity of animal charcoal be placed in a 
phial, and the phial be now filled with deep colored 
port wine, corked and shaken, the charcoal will 
presently render the port wine nearly colorless ; if 
the same experiment be tried with common char- 
coal, the color of the port wine is not in the least 
affected. g.c.f. 


ACOUSTICS. 


One of the most important uses of the atmos- 
phere is the conveyance of sound. Without the 
air, deathlike silence would prevail through nature, 
for, in common with all substances, it has a 
tendency to impart vibrations to bodies in contact 
with it. Therefore undulations received by the 
air, whether it be from a sudden impulse, such as 
an explosion, or the vibrations of a musical chord, 
are propagated in every direction, and produce 
the sensation of sound upon the auditory nerves. 
A bell rung, under the exhausted receiver of an 
air pump, is inaudible, which shows that the at- 
mosphere is really the medium of sound. In the 
small undulations of deep water in a calm, the 
vibrations of the liquid particles are made in the 
vertical plane, th^t is, up and down, or at right 
angles to the dll'ection of the tran8mi^sion 
of the waves. But the vibrations of the particles 
of air which produce sound differ from these, 
being performed in the same direction in which 
the waves of sound travel. The propagation of 
sound may be illustrated by a field of com agita- 
ted by the wind. However irregular the motion 
of the corn may be seen on a superficial view, it 
will be found, if the intensity of the wind br 
constant, that the waves are all precisely similar 
and equcd, and that all are separated by equal 
intervals, and move in equal times. 

A sudden blast depresses each ear equally and 
suceessively in the direction of the wind; but in 
consequence of the elasticity of the stalks and the 
force of the impulse, each ear not only rises again 
•aao<m ai the pressure is removed, but bends back 
l^early as much in the contrary directipn, and tben 
eontmaes to oscillate backwards and* forwards in 


qqu^ times, like a pendulum, to ale>s and less 
the resistance of the air puts a stop to 
jtlie' aMion. These vibrations are the same for 
' individual car of com. Yet as their oscil- 

^ Jll^ons 4o not all commence at the same time, but 

a variety of posi- 


tions at any one instant. Some of the advancing 
ears will meet others in their returning vibrations, 
and as the times of oscillation are equal for all, 
they will be crowded together at regular intervals. 
Between these there will occur equal spaces where 
the ears will be few, in consequence df being bent 
in opposite directions, and at other equal intervals 
they will be in their natural upright positions ; so 
that over the whole field there will be a regular 
series of condensations and rarefactions among 
the ears of corn, separated by equal intervals, 
where they will be in their natur^ state of d nsity. 
In consequence of these changes, the field will be 
marked by an alternation of bright and dark bands. 
Thus tlie succes.'iive waves which fly over the corn 
with the speed of the wind are totally distinct from, 
and entirely independent of, the extent of the 
oscillations of each individual ear, though both take 
place in the same direction. The length of a wave 
is equal to the space between two ears preci^ly in 
the same state of motion, or which are moving 
similarly, and the time of the vibration of each 
ear is ec^al to that which elapses between the 
arrival of two successive waves at the same point. 
The only difference between the undulations of a 
corn-field and tho^e of the air which produce sound 
is, that each ear of corn is set in motion by an ex- 
ternal cause, and is uninfluenced by the motion of 
the rest ; whereas as in air, whii h is a compressi- 
ble and elastic fluid, when one particle begins 
to oscillate, it communicates its vibrations Co^ the 
surrounding particles which transmit them to those 
adjacent, and so continually. Hence, from the 
successive vibrations of the particles of air, the same 
regular condensations and rarefactions take place as 
in the field of corn, producing waves tl^roughout 
the whole mass of air, though each molecule, like 
each individual ear of qpm, never moves far from 
the rest. The small waves of a liquid, and the 
undulations of the air, like waves in the corn, are 
evidently not real masses moving in the direction 
in which they are advancing, but mere!} outlines, 
motions, or forms, rushing along, and comprehending 
all the particles of an undulating fluid, which are at 
once in a vibratory state. It is thus that an im- 
pulse giveu to any one point of the atmosphere is 
successively propagated in all directions, in waves 
diverging as from the centre of a sphere to greater 
and greater distances, but with decreasing inten- 
sity, in consequence of the increasing number of 
particles of inert matter which the force has to 
move ; like the waves formed in still water by a 
fallen stone, which are propagated circularly all^ 
around the centre of disturbance. These successive 
spherical waves are only the re-percussions of tht 
condensations and motions of the first particles to 
which the impulse was given. 

The intensity of sound depends upon the violence 
and extent of the initial vibrations of air s bat 
whatever ' they may be, each undulation, when 
once formed, can only be transmitted straight for- 
wards, and never returns back again, unlm when 
reflected by an opposing obstacle. The vibrations 
of the aerial molecules are always extremely small, 
whereas the waves of sound vary from a few inches 
to several feet. The various musical instruments, 
the human voice, and that of aninals, the singingof 
birds, the hum of insects, the rosr of the cataract, 
the wiiistling of the wind and the other nameless 
peculiarities of souqid, at once show an infinite 
variety in the modes of aerial vibration, and the 
astonishing acuteness and delicacjS) of the esTi thus 
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capable of appreciating the minutest differences in 
the laws of molecular oscillation. 

All mere noises are occasioned by irregular 
impulses communicated to the ear, and if they be 
short, sudhen, and repeated beyond a certain 
degree of quickness, the ear loses the intervals of 
silence, and the sound appears continuous. Still 
such sounds will be mere noise; in order to 
produce a musical sound, the impulses, and, con- 
sequently, the undulations of the air, must be all 
exactly similar in duration and intensity, and 
must recur after exactly equal intervals of time. 
If a blow be given to the nearest of a series of 
broad, flat, and equidistant palisade^, set edgewise 
in a line direct from the ear, eagh palisade will 
repeat or echo the sound ; and these echos 
returning to the ear, at successive equal intervals 
of time, will produce a musical note. The quality 
of a musical note depends upon the abruptness, 
and its intensity upon the violence and extent of* 
the original impulse. In the theory of harmony 
the only property of sound t|||en into considera- 
tion is the pitch, which varies with the rapidity of 
the vibrations. The grave, or low tones, are 
produced by very slow vibrations, which increase 
in frequency, as the note becoines more acute. 
Very deep tones are not heard by all alike ; and 
Dr. Wollaston, who made a variety of experiments 
on the sense of hearing, found that many people, 
though not at all deafi &re quite insensible to the 
cry of the bat or the cricket, while to others it is 
painfhlly shrill. From this he concluded, that 
human hearing was limited to about nine octaves, 
extending from the lowest note of the organ to 
the highest known cry of insects ; and he observes, 
with his msual originality, that, ** as there is 
nothing in the nature of the atmosphere to prevent 
the existence of vibrations incomparably more 
frequent than any of which we are conscious, we 
imagine that animals, like the Grylli, whose powers 
appear to c^mence nearly vrhere ours terminate, 
may have ue faculty of hearing still sharper 
sounds which we do not know to exist, and that 
there may be other insecfii hearing nothing in 
common with us, but endowed with a power of 
exciting, and a sense which perceives, ^brations 
of the same nature indeed, as those which con- 
stitute our ordinary sounds, huf so remote, ^ that 
the animals who perceive them may be said to 
possess another sense, agreeing with our OWD 
solely in the medium by which it is excited.” 

(Continued on page 341 .) 

■ 

OXYGEN. 

( Retimed ftom page 300 , and eonehided.} 

Ex. 27 . — Iti Specifle Gravity. Fill a bottle 
with oxygen gas; turn its mouth upward, and 
withdraw the cork. The gas will not escape, as 
may be tried by holding a lighted taper within the 
bo^e ; some time afterwards it will be found 
present as at first. Hold this uncorked bottle in 
one hand, and a lighted match, or piece of lighted 
charcoal in the o&er, and pour the oxygen upon 
the light, in the same manner as pouring wine into 
a glass. The oxygen will fall upon it, showing 
that it is heavier than atmospheric air. 

Ex. 28. -^/ts Neutrat Properties. In ajar filled 
with oxygen, dip a strip of litmus paper, which will 
not be colored red ; also a atrip of paper tinted 
with turmeric, which will not be rendiired brown. 
Thus proving oxygen gas to be neither acid nor 


alkaline, and yet oxygen is the chief cause of 
acidity and alkdinity. 

Ex. 29 . — Stimulating Effects qf Oxygen. Let 
a person inhale from a bladder two or three quarts 
of oxygen gas. His pulse will be raised forty or 
fifty b^ts per minute, and afterwards he will feel 
himself considerably elated, and have a greater 
inclination for muscular exertion — so by depriving 
common air of oxygen the pulse may be lowered. 
These facts have been taken advantage of i i medi- 
cine, as may be seen by many papers in Tilloch’s 
** Philosophical Magazine.” 

Ex. 30. Effect on a Glow Worm . — Imm rse a 
glow worm in a jar of oxygen gas, in a dark room. 
The insect will shine with much greater brilliancy 
than it does in atmospheric air, and appear more alert. 

Ex. 3\.— Colors of Heated Steel. Place the 
blade of a bright steel insnument in the flame of a 
candle, it will cham^e, lirst into a straw color, then 
progressively into brown and purple, and finally 
into a bright blue, which, as Brande says, is 
because of the union of oxygen with the surface. 
Sword blades are rendered blue by subjecting theqi 
gradually to the heat of burning charcoal. 

These colors upon steel are proved to be the 
effect of oxidation, because, unless the steel be in 
contact with oxygen, the color is not produced ; 
thus when steel is heated under the surface of oil, 
or in hydrogen gu, it remains with its previous 
polish ; even rubbing it with grease will prevent the 
oxidation. 

[The above remark is in Brande ’s Chemistry,*’ 
but we rather doubt its correctness. — E d.] 

If copper be melted, cast into ingots, and while 
still hot, plunged into water, it becomes of a fine 
red color externally. Thus we can explain the 
cause of the irridescence seen occasionally upon 
lead, zinc, and brass, when cast in damp moulds ; 
and also upon the surface of many minerals, as 
sulphuret of iron, the peacock ore of copper, &c. 

Ex. 32 . — Colors qf Metallic Ojcydes. Expose 
melted lead to the action of a stream of oxygen, 
and i^ soon becomes changed to a whitish grey 
powder, continuing to blow upon it with oxygen, 
it will become first lemon, then orange colored, in 
which state it is called massicot, or the protoxide qf 
leid ; the still prolonged action o^xygen, the heat 
being continued, changes it to minium, or red lead. 

Sx. 33 . — Coloring of GaUates. Make a saturated 
solution either of potass, soda, or ammonia, with 
pure gallic acid, so as to form a neutral gallate ; it 
will be found colorless, but pour some of the solution 
inton phial of oxygen, shake it up, and it will ^ 
become of n deep brown color. 

Ex. 34.— Ifesforc/tofi qf the Color of Litmus. 
Itie tincture of litmus, if long kept, oft^ becomes 
colorless, if in a phial containing some of 
discolored liquid a small quantity of oxygen bo 
inclosed and shaken up, it will unite with tine 
liquid and become instantly of its origind blue UplL' 

Ex. 35. — The spirits of wine in thoi)|unil|t)fer, 
tubes when colored at first by litmus, soon l^cspeft 
white or lemon colored ; if the tube bo b«i|in» tkel 
liquid thus exposed to the oxygen in the airi’ regaint 
its original color, thus showing that it is not light 
which occasions the change. 

Hote . — It isupon the prindpalof these experiments 
that the changes of sympathetic inks is accounted for 
as well as that which takes place in the ” chamelson 
minerar as it is called. 

Ex. 36 . — Restoration qf' the Color qf Faded Silk$ 
See. Shut into a dry phial along with oxygen gas, 
a 



326 


MAGAZINE OP SCIENCE. 


A piece of damp faded silk, print, or paper, which haa 
been dyed with any vegetable infusion, such as in- 
digo, archill, madder, &c. ; it will imbibe the gas, 
and be restored to all its original brilliancy. 

jVbfe.—The above experiment is uncertain in its 
result, because of the mordants employed in dying, 
it also generally requires some days befdre perfect 
success is ensured. 


Ez, 37. — Bleachirtff Effect of Oxygen. Place 
upon a piece of stuff, silk, &c., dyed with indigo, any 
substance which readily absorbs oxygen, such as 
potassium, and it will become green, by its after 
exposure to the air, or to a stream of oxygen, it 
again turns to blue as at first. By a process of this 
kind indigo is rendered perfectly white. 

The peculiar combinations of oxygen, with the 
other elements, will be treated of in succeeding arti- 
cles, either in connection with each particular base, 
or under the distinct heads of oxy^les, alkalis, earths, 
acids, &c. 

£x. 38. — Change ^f Color in Sulphur. Melt in 
any vessel upon the fire, some pieces of sulphur, 
after a little time it will become red, and afterwards 
brown and tenacious ; which changes arise from the 
absorption of oxygen, although it is so small a quan- 
tity as not to be appreciable. 

The retort used for oxygen, from chlorate of 
potassa must be made not exceeding 1 to 2 ounces 
capacity. The operator should observe that the 
ebullition in the gas bottle is regular and continued, 
and the gas evolved steadily, which is easily done 
by plunging the beak of the curved tube in water. 
Deflagrating jars should always have wide mouths, 
and be lipped : being open below, a small depth 
of water wUl be found extremely serviceable in ex- 
tinguishing the product of combustion. When 
phosphorus in combustion is introduced into oxy- 
gen, nitrous gas and nitrous oxyde, no attempt 
should be made at the close of the experiment, to 
withdraw the deflagrating spoon with phosphorus 
still burning, the light being too dazzling to do so 
without incurring the risk of contact with the lip 
of the jar, as well as a portion of it being ejected 
on the glass. If the spoon however be plunged 
into the water below, it is extinguished, and all 
such danger obviated. Should a fragment of 
burning phosphor^fall on the surface of the glass, 
it will certainly occasion its fracture, unless imme- 
diately extinguished. A drop of water only acce- 
lerates the accident, but a little dry sand os 
magnesia added, would extinguish the combusrion 
and save the vessel from fracture. All chemic^ 
glass apparatus should be well annealed to reski' 
^sudden changes of temperature, and the cylinders 
should be stout, ground flat on the edge, and have 
plates of glass, ground, to^ be air-tight When d 

watch spring is deflagrraid in oxygen, it will be 
prudent to bifife % , stratum of an inch of water in 
the dish, as melt^ sooris which fall frequently 
penetrate the shallow porcelain tray used to transfer 
the gas from the pneumatic trough. The watch 
•pring is passed through a cork which rests very 
'lA orifice of the deflagrating jar, to allow 


L the neck ; and in order to prevent its 
the finger may gently press the cork, 
iare generally most convenient in practice 
. svhen small; they are also for the most part too 
eonltigted or narrow in the beak ; so that the in- 
^||||iM||bn of materials into the retort becomes a 
IPPI^ of delay and difficulty, while stopper retorts 
pK too expensive for many experiments. 


SINGULAR ACTION OF THE SOLAR RAYS. 

BY DR. DRAPER. 

The sun's rays have the power of causing vapours 
to pass to the perihelion side of vessel^ in which 
they are confined, but, as it would appear, not at all 
seasons of the year. For example, 1 have a certain 
glass fitted for making these observations, and in 
this vessel, during the months of December, Janu- 
ary, and part of February, 1836-7, a deposit was 
uniformely made towards the sun; during the 
months of March, April, and part of May next 
following, although every part of the arrangement 
remained, to all appearance, the same, yet the cam- 
phor was deposited on the side furthest from the 
sun. From Ma^ until the present date, the depo- 
sit is again towards the sun. It does not appear 
that any immediate cause can be assigned for this 
waywardness. Does it exist in the sun’s light ? or 
^n changes affecting the earth’s atmosphere ? or in 
imperceptible changes in the instrument with which 
the observation is m^e ? as respects the latter, I 
think a negative ansvRr may be given without any 
hesitation; but beyond a mere expression of the 
fact that these anomalous circumstances do occasion- 
ally occur, I would not be understood to speak deci- 
sively ; if periodic changes like this do occur, which 
is doubtful, they have not been watched for a suffi- 
cient length of time, nor have 1 made sufficient 
variations in my trials to be able to refer them to 
any distinct cause. A large bottle containing cam- 
phor, which has been deposited therein for more 
than a year under ordinary atmospheric pressures, has 
uniformly showed a crystallization towards the light* 
For making these experiments properly, it is 
necessary to possess an air-pump receiver, ground 
so true, as to be able to maintain a vacuum for 
several hours, or even days. A less perfect Jar may 
be made to answer, by fastenifig it dowA to the 
pump-plate with cap cement, it will, however, be 
liable fo leak when the cement becomes warm by 
exposure to the sun. For many of ths^s trials, a 
barometer tube is sufficient. Those who are pro- 
vided with a good pumpesnd jars, accompanied with 
their proper transfer plates, will have no difficulty 
whatever^ 

Upon the plate of the pump, or one of the trans- 
ferers, place some qjsmphor in a watch-glass, sup- 
ported by a stand ; over this place a bell-jar, and 
eihai^t until the difference of level of the ciphon 
gauge* amounts to half an inch or less ; the further 
the rarefaction is pushed the better; remove the 
arrangement into the sunshipe. In the course of 
five minutes, if the atmosphere be clear and the sun * 
bright, small crystalline specks will be found on the 
side nearest to the sun, these continually increase in 
size, and at the end of two hours, many beautiful 
stellated crystals, from one-eigth to half an in inch 
in diameter, will be found on that aide, but on the 
other parts of the glass, only a few straggling ones 
here and there. Sometimes, as is the case in a re- 
sult which I keep by me, the whole side next the 
sun is covered with a lamina of camphor, the other 
side containing none at all. 

SUGARS. 

Cane Sugar This variety is extracted in the 
tropical colonies from a gigantic Gramen named the 
Sugar Cane ('Saecharum (ffletnarum.) Hitherto 
no success has attended the endeavour to cultivate 
this plant in our temperate climate. Algiers, with 
its burning climate, may in this respect bmme the 
most valuable colony of the French. It is extracted 
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ia the colonies, but the refining of it is carried 
on in Europe. 

The juice obtained by expression is immediately 
heated to 140 degrees in a copper caldron, with a 
small quantity of lime, (one part to 800 of the 
juice.) It is scummed and reduced, and ran sue 
cessively into smaller and shallower caldrons, 
from the last of which it is transferred to a caldron 
placed immediately over the fire. There it is 
allowed to boil till it has acquired the specific 
gravity of 1.200 to 1.220, when it is filtered through 


of a moderate size will yield in 24 hours about 14 
pints of juice, whose specific gravity is from 1.003 
to 1.006. The sap of the Syrin^a Vulgaria may 
be used in place of that of the maple. 

Sugar qf Beet Root , — In 1747, MargrafiT an- 
nounced to the Academy of Berlin the discovery 
of a crystallizable sugar in beet-root. In 1787, 
Achard succeeded in extracting it on a.large scale. 
In 1810, Napoleon directed the inquiries of the 
French philosophers to the perfecting of this pro- 
cess ; and in a short time the beet-root became 


c. woonen cloth. It is again evaporated at a 
boiling heat till it becomes syrupy ; and then it is 
ladled off into flat coolers, from which, before it is 
quite cold it is passed into vessels pierced with 
holes, which are kept closed. *At the end of 
twenty-four hours, it is stirred, to promote the 
crystallization, which then takes place after a few 
hours’ rest. The holes are now opened to allow 
the uncrystallized syrup to run out, and thq 
crystallized portion is dried, and comes into the 
market under the names of Cassonade, Muscovado, 
or Raw Sugar. The syrup is afterwards evaporated 
till it ceases to yield any crystallizalSle sugar, 
when it receives the name of molasses, a sort of 
mother-water of raw sugar. It may still, however 
be employed in the preparation oT rum, of oxalic 
•eid, and of spiced or gingerbread. Raw sugar is 
yellowish, friable, and granular. To remove the 
foreign substances which color it and prevent the 
cohesion of Its crystals, it must be refined. For 
tUs purpoMF It is dissolved in water, forming a 
syrup of th^ specific gravity of 1.230 to 1.260. 
It is then mixed with a tenth-part of its weight of 
animal charcoal and bullock’s blood, and heated. 
The mixture is repeatedly stirred, and, after being 
filtered through a woollen or cotton cloth, it is 
evaporaW in a shallow ^dron hung in slings. 
When the syrup ns likely to boil over, a small 
piece of butter is thrown in, which immediately 
calms the ebullition. jyrup has i^ached 

the specific gravity of abslfcflAOfi, it is emptied 
into a copper cooler, wheeetfls stirred to accele- 
rate its cooling, and it is^tliepi put into earthen 
cones placed with the bise upwards, and having 
a hole at the apex which is kept closed. 
sugar has completely cooled and ;.coil^|iPp|liplMih 
hole is opened to allow the lyrup to vlimn off| 
which occupies about eight days ; imd, in orderw^ 
remove the residual syrup, which impairs Uiels|r 
purity and color of &e granular sugar, the open 
base of the cone is covered with a paste made 
^of clay, the water from which, filtering through 
the sugar, takes with it the brown syrup and leaves 
the sugar white. It is then termed Clayed Sugar. 
The claying ia in many instances repeated three 
times, andthe process occupies about a month. The 
loaves are then taken out of the mould and dried. 
In order to obtain sugar in the greatest state of 
purity, it is a second time subjected to the process 
of refining, using the white of egg in place of blood. 

Maple Sugar, — - By a similar process from 
7,000,000, to 12,000,000 lbs. of raw sugar are 
annually made in North America from the sap of 
the maple (Acer Saeeharinum.) Holes are made 
through the bark and into the wood of the trunks 
of these trees in the months of March, April, and 
May, into which tubes are introduced to lead the 
juice into vessels placed below. It is observed 
that the higher the holes are from the ground the 
more saccliarine the juice is, and the more iqjury 
does the tree regeive from its abstraction. Trees ' 


. sugar cane, whose product was 

withlfeld from them by the continentid system. 
This manufacture is now in so flourishing a con- 
dition, and making progress, that this sugar may 
bear a comparison with the finest cane sugar. 
In 1829, there were in France 100 or 120 manu- 
factories of this sugar, whose produce was es- 
timated at 13,406,470 lbs. In 1832, the number 
of manufactories* was 208, and the quantity of 
sugar produced amounted to 32,175,048 lbs. 

The ‘process employed in its extraction is nearly 
the same as that used for cane sugar. The juice 
of the beet-root, however, contains less sugar than 
that of the cane. If the beet-root be of good 
quality, it yields 70 per cent, of juice, which 
contains 4 or 5 per cent, of sugar. 

The juice is heated to 170 degrees, and then 
lime is added in the proportion of 44 grains to 
each pint, and sometimes more. It is known that 
a sufficient quantity has been used when the 
sediment precipitates readily, leaving the liquid 
clean. It is then boiled until the scum that forms 
on the surface begins to crack. The fire is then 
extinguished, the scum is removed, the liquid is 
drawn off, and a sufficient quantity of sulphuric 
acid is added to saturate the lime. Achard treated 
the juice first by sulphuric acid, and afterwards 
saturated it with lime ; and, perhaps this method 
would give a larger quantity of sugar. It is then 
evaporated os rapidly as possible to the specific 
gravity of 1,116, and mixed with animal charcoal ; 
after which it is boiled down to the specific gravity 
of 1.842. It is then passed through a woollen 
cloth, after which it is clarified with bollock’s 
blood, scummed, 'and rapidly evaporated, using 
a little butter to keep it from Imiling over. The 
operation of-crystallizing and reinmg are pe^rm^ 
precisely in the same way as with cane sugar. M. 
CiwM Imevel^ found that, by carrying on the 
evmUriition iii a^fbve, a greater quantity of sugar 
jilt be produced. This was also M. Achard’i 
n^thod, but it is miore expensive. 

tn the monufilMpwofiM ^ machine « 

is now used by wbidh the^^te gashed and 
n^aced under a hydraulic press/ flrbifi whfi^ the juice 
flows into the caldron. ' Siidii a^ manufactory can be 
profitable only in proportidn to the ipxh|iik^ ground 
proper for the cultivation of the bek j^isesMu by it% 
proprietors. The soil ouaht to be from 8 ^ 

deep, of good quality, and not gravelly. H' It 
tained that 2t English acres can pjrod«eiT.$Kl4i^ ' 
80,000 lbs. which wiU yield about 2681 ' 

The three precedi^ kinds of 8t|faj|pl'''|^Sse 
limilar characters and crystallise in n riibtlay niani ' ' 
ler. Their crystals, whm obtained by etaporatlnr 
concentrated solution in a strove, are flattens 
’our or six-sided prisms, terminated by dihednd sum- 
mits. The finest crystals are obtained by stretching 
threads across the cooler, round which the sugar 
crystallizes. In this state it is called candy iugat, 
(ConHnu9dimpa§9m,) 
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THE CARNATION. 

Trb following are what the floriats call the good and 
lequiaite properties of a carnation: — 1. Ihe stem 
of the flower should be strong and straight, not less 
than 30 indies, nor iiiore than 43 in. h^h, and able 
to support the weight of the flower without hanging 
down, which flower should at least be 3 inches in 
diameter. . 2. The petals should be long, broad, and 
stiff, easy to eiqpand and make free flowers, the lower 
or outer drcle ci petals, commonly called the guard 
leaves, should be particularly substantial; they 
should rise perpendicularly, about half an inch above 
the calyx, and then turn off gracefully in a horizontal 
direction, supportu^ the interior petals, which should 
decrease gradually in size as they approach the cen- 
tre, and ^th them the centre should be well filled. 
All the petals should be regularly disposed, and he 
over ea^ other in such a manner as that their re- 
spective and united beauties should meet the eye 
altogether ; they should be nearly flat, or with only 
a small degree at inflection at the broad end ; their 
edges should be perfectly entire, without notch, 
flringe, or indenture ; the <^yx should be at least an 
inch in length, sufficiently strong at the top to keep 
the basis of the petals in a close and circular body. 
3. The middle of the flowers diould not rise too high 
above the other parts. 4. The colors should be 
bright, and equally marked all over the flower, per- 
Ibctly distinct, the stripes regular, narrowing gra- 
dually to the claw of the petd, and there enffing in 
a fine point. Almost one half of each petal should 
be of a dear white, free from spots. 5. The flower 
should be Very fiill of petals, so as to render it, when 
blown, very thick in the middle, and the outside 
perfectly round. These flowers are propagatbd 
cither by seed or by layers : the first is the method 
for raising new flowers ; the other is the way to pre- 
serve and multiply those of former years. To raise 
them from seed, that firom the best double flowers 
should be selected, which will produce the strongest 
plants, and should be sown in Apnl, in pots or boxes 
of fre^ light earth, mixed with rotten cow manure, 
e xp o s ed to the momii^ sun, and occasionally watered. 
In amonththe plants willappear, andin Jdy diould 
ha transplanted into beds of the same earth, in an 
airy sitiurtion, at 6 inches distance, and there left to 
When m flower, the finest kinds should bjp,^ 
marfcdtt, and all Ihfl layers that can be, should, dn^^ 
ring the time of flowmng, be laid doim from jl^iem ; 
thme will ^ve taken root ~ - 

are then to be taken off, 
paira.— GMaiieK# Magmtku, 


ring, oe laid down from tnem ; 
koezine. 


Wehrld, Vermillion, 

j be made by the fcS- 
lowing: jBgBMpi t — MIKarfloininon vermillion in 
very^fiwpiilte^tridil^ of ita weight of 

of ttinhiOiiir. flien dieeat the sublimate 
^SSSili&uret ofp^Mlumr^afterwards wiA 
I MMi and, lastly, with a ^ per cent, of 
. j Mnolved in water— wash and dry it. A 
JffitaiA portion of sulphuret of antimony is snf<A 
to Impart to the vermUlion a beautifiil crim- 
diMaoeiof* 

jMn# gf OsMt on Vegeiatim . — . Maoaire in- 
lioattaed some plants of Euphorbia, Mercurialis, 
'' Sondius, &e., Into vesseb along with cUo- 

the morning. When evening arrived 


the plants had not suffered, and the odour of the 
chlorine was as strong as at first. Next morning 
they were found withered, the smell of chlorine had 
disappeared, and was replaced hy a very disagreeable 
acid odour. The same result was obtateed on re- 
puting the experiment several times. Mtric acid 
wither^ the plants durirg the night, but in the day 
time merely rendered some of them brown colored. 
Sulphurretted hydrogen produced no alteration when 
light was present, but destroyed them in the night 
by the abmrption of the gas Muriatic acid gas 
acted in a «l»nili*r r punn 

Leaden Mouldefor Seale. — Upon the seal to be 
copied lay a piece at clean soft sheet lead, and strike 
it a smart quick blow with a hammer, which, if done 
with care, will drive the lead into all the impression 
without injuring the seal. 

TheForeeUPruner'e Oo/den JZii/e#.— No branches 
to be cut off which do not interferewith the leader ; 
no wound, thus or otherwise made, to be larger than 
an inch in diameter ; and no pruning in autumn.— 
Gardener* e Mag 

Theatrical Red and Blue Fire. First Receipt fgr 
Red :-p-Dry nitrate of strontian, oz. ; sulphur, 
3 dr., 6 gr. ; oxymuriate of potash, 1 dr., 12 gr. ; 
sulphuret of antimony, 2 dr. ; charcoal, 1 smi^^. 

The oxymuriate must be powdered by itself, and 
mixed with the other ingredients carefully on paper, 
otherwise it will explode, to the imminent danger 
of the operator. When thoroughly mixed, lay it on 
a tin plate, and set fire to it, when it will burst into 
a splendid red flame. , 

Second Receipt for Red. — ^Nitrate vf StrUntian, 
1 oz.; chlorate of potass, 3 dwts. : charcoal, Sdwts. ; 
meal powder, 3 dwts. Mix together as before. 

Receipt for Blue Fire. — Nitrate of barytes, 77 
parts by weight ; sulphur, 13 ditto ; chlorate of 
potass, 5 ditto ; realgar, 2 ditto ; chareoal, t'A ditto. 
Mix and inflame as for led fire.0 These regelpts we 
have tried repeatedly, and know them to be excellent ; 
the latter is not used among shipping, 

and in termina|iMBBWHcd scenes, hut the more 
delicate flame usecTik iwnr and wpanaon scenes, 
Ac., and which caM A 'pecnUar soft wMtish blue 
fight, accompanied W ipudi white smoke. 

“larvest in Cnmmg . — ^A harvest of a very 
iption in Northern Europe has been 
7ifHiwiO. near Brunn, in Moravia. After 
ly trials, n Sann Ton Rd^enbadh has, it ap- 
I, ipcoeeded in bringing to perfbption a field of 
^ irhich in Germany, even more than with us, is 
an ifftiide of constant and extensive consumption. 
As the land where the crop has been grown is 
dtoated in a cold mountainous region, more than a* 
tlnnisand feet above the sea, and surrounded by 
fbreste, where the climate is too severe for the 
growth of grapes, his success is the tepm extra- 
ordinary. The se^ was sown and raised entirely in 
water i in tiie first instance in a sort of hot bed, or 
hot water, for the water was a little warmed whenever 
during the ^ring the weather was cold enough to 
render it necessary, and it was then traniplanted 
according to the metho^ractiaed in Hindostini. 

ReHoal (f Plsafe.— Camphor is dissolved in al- 
cohol until the latter is saturated; the alcohol la then 
put into safe water, in the proportion of two drops 
to half an ounce. Withered or apparently dead 
plsnts, put into this liquid, and allowed to remain 
thpre ^m two to four hours, will revive, if they have 
not bem completely dead before being put in. 
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BOX FOR EXllJBJ'I'lNO ASTROXOMltAL 
TRANSPARENCIES. » 

To construct n box to exhibit franspansncies may 
apj[iear toi? to need description, and yet to 

show them in such a manner as to be adapted to 
scientific ilJustrution, ^larticularly on the science. of 
a.strcjMoruy, a few contrivances arc necessary, sso 
that tlic requisite clearness of delineation, unifor- 
mity of light, and cajjahility of pertbfining the 
various uiotiuns shall be united; and that vnih 
perfect darkness around, complete silence, and 
facility of inanftg(?Hicnt. 

The first cut of our present iiuu\ber represents 
llie transparency box of Mr. Wallis, certainly the 
best of Our astrononiic.d lecturers. I’he size of it 
is f<wt square and U» inches deep — painted white 
iiiMde and black A\it!iout ; it rests, when in use, 
upon trcssels ; or upon a table adapted t<j it. The 
figure to the Icl't hand at the top, (No. 1,) repre- 
sents a ^^ew of the interior, witli* trie arrangement 
of .the six Ifmips or wax candles which enlighten 
the front. O.ver cacli candle is .1 chimney, made of 
tin and passing through the back of the box. to 
carry off I lie vitiated nir ; but these are not suf- 
lici(*nt — the heated air will.sixin occupy the upper 
part of the box, and occa'^ion. the upper lights to 
burn dimly. To remove this, some holes are niadc 
at the back above the lights, <)r as is represented in 
the middle figure, a flu}) is made at tlie top, whi<‘h 
unsvvers the same purpose. /Vt tlic lower })art of 
tiie biu‘k of the box also are other holes. I hc.se 
are nccesilary to supply the laiii])8 witli (resii ah* to 
, .support their combuslioii— in other ivsjiccts the 
box is air-tiglif. * 

Fig. 2 jej)rc8enfs a section, to show the tonii of 
the chimney, and the groove with the slider or 
transparency within if, as in use. On the np})er 
part of this section is seen 0 small circle.; thies 
indicates the position of a black curtain or blind 
v.ithin the made to roll up or down like a 
wimlow l>linil, by a .string wdiich goes round a pul- 
ley placed outsi<le the box. The curtain is nccc.s- 
sarily in use when the scene i'S changed, ashy its 
falling down it conceals the formation . of the "box 
within, whene^r one traiiaparoncy is taken out 
and another substituted. 

The above may he considered the whole'^tructure , 
of^llT^f^box itself, f is adaptcfl to show all, 

the usual transparencies, such'ajs the planetary 
bodies, constellations; the laws of motiouf the 
systems, views of the moon, and all the general 
facts which can be ilhistratcd with common un- 
changing apparatus ; but there areah.^ things in 
wliicli, to render easily nmierstooi}; motion is 
advisable, ^ not )ndispena.^..jle. These are the 
cause of day and night, the rotundity of the earth, 
and the unequal length of h-v at different seasons^ 

In these a rotatory motion is required, and that is 
to be given without a dai k axis appearing in the 
tfutre. It is done as follows. — Fig. .1 represents 
Inc biix, furnished with \ fran-f' or slider in front, 
iormt'il §0 as to ex .I'uh 'he ligld, e-xcept at a great 
circle in the cputie, A I’lns circle is fu^ll^i}ed 
with a. Ihj.ip, v/liich projects forward*, ahonl half an 
inch. 'I'hc to be used with this arc 

strctcl'.i d ujinri hinrl 11 lioo})S. made ol fcuch a si/c | 
as to niijvc c:»-sil\ .m the fned luioji A. i*ut S'u-h a ' 
transparency \ - it mcned round by the | 

wheels 11 il, h BiR placijdos to bear th« 
weight of (he asp.iru.’y; one of Ihcm, 15, io 

fiuxiibhcd with hand-ie -Die otlicr is merely a 

friction wheel. 


’ Fig. 4 rcpu'cscnts one of thc.se friction wheels, 
removed to show its simple formation. ^ i.s the 
p.u-t upon which the hoop holding the transparency 
runs, 15 4S a rim around jt, to prevent the hoop 
* falling away outw’ufds, mid C the haitdle which • 
turns it. There should bo uli>o a button, or .some- 
thing similuT at the top of the box, to prevent the 
fran.spai’ency hoop from falling foi'wards when 
revolving, though this is not repre.scnied. We 
will now show' the application of the above box to 
the before -mentioned 

A STllO^OMICA L ILtU.SlTRATrONS. 

7>«y a>f(l Night . — Our object i« not' at present to 
explain Uie cause of the phenomenon of light and 
darkness, presuming that all ouf readers must be 
acquainted w’ith.. the general fact, that the sun 
alway.s illuminates exactly half of our globe, and. 
that the latter turning on its axis offerfi first one 
part and then another to the sun’s bgbt, until, in 
each coitipletc revolution, every portion of the 
eorth .show.s in succession all the gradations , of 
light and darkness. 'I'his is effectively rcprc.scntcd 
in a trans})arcncy box, as follows : — Fig. 7 shows 
the whoU when at rest, 'llic part in the centre, 
W'liich rtqiresci/ts i north polar projection of the 
earth, is tlic pai t which turns round. The broad 
ring, occupying ti;U large spai’c between it and the 
black fi .one- work, is the atm()S}diere. 'J'he upper 
])art mi'l-duy ; the lower part inidnight. On the 
right hand the (vuiing; the left, the morning 
It mui't he ivisimkcfl, tjuit \vc mi’st tutu the central 
earth from vic.-t to c-e-jt, f>r exactly contrary to the 
.sun’s apparent motion. 

The })ictmo of tlm eai'lli is (ransectcd by tv.clw 
liiKS, meeting 111 the central pole - from one fit the 
otluM* then is two lioiirs. Now supposing we begin 
at the lowi*.<t f»r midnmlit;, and moving it gradually 
upwards, v.c arrive into a nioic illurniiiiiicil 

aimosplicrt , ttiiongh tj»e ha/iu»'t‘S of^morinng to 
the brightness of noon day- -when siv<i|)a«vs oi 
twidvo jiinca will have been pas&ed. Continuing 
course, we shall soon lose tins l)rightu('ss I'or rlu* 
du.skiness of evening, and eventually on* ''onipleti/ig 
the round of twenty-four lioui.s again be invoKed 
jlUnidnight darkness. . 

. Frpfi) our above dc3cii[>tion of the tnoisparency 
it is by no me.ans evident how llic niohuM of 
the centre, and rest of the uimo^pli >0 aromnl, 
can be accomplished. To render il (ibic. io.ik .it 
Fig. 5 ■'-here five candlci arc seen in a tran.c, 
marked B. This frame is to he of tin for the sak« 
of reflection. Behind B b a wdiecl A—thi.s Ins 
side.s to it omrthing like a ilniro, cveept that fliej 
arc open, and i»rojecl, ouLwaid:. over the lighi 
and it is i.pon this that, the jiainling of the earth f-.* 
to be fitted, siijiposing that it has been stretched 
upon hoop, w'hich fits the front of the drmn. 
When complete, the whole is*e-utirely Ailhm tlie 
ho\, and <»rtcis no impeilnnont to any slider bting 
p);., od m tlie proper grooves, Jn the pre.sent 
iliusliation, the .slider painted a^ the atmosjiheiv, 
rejireseuts light at top and dark below. Fig. (\ 
show's .u side section of tins contrivance, and the 
manner in whiidi the ilium wheel is turned, A is 
the transparency on the hoo}). B is the frame for 
tlic* lights, which is kept s^teady by its own weight, 
being free to move on its centre. At the buck of 
this U the wheel, which U turned round by the 
handle C. The pivot which supports the whole 
pas.siog through llic back of t.ll<^ ba\ D. 

[A box constructed thus is exc^?llent for showing 
the Chmenc Fire^ described in page 298. J 
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RotunHitxf of the Earth. — The principal popnlor 
argurueuts to prove that the earth ia globular, are, 
the appearance of its sl^pdow on the moon's disc, 
during of aiunar eclipse— that ships have 

. sailed, completely, around it— and aLso that when a 
vessel disappears in the horizon, its’ upper masts 
and sail are in sight the longest. The last* fact is 
shown in Fig. 8. — Suppose a man was on the look 
out, and seslted at the foot of the mountain A, and 
another man was also on the look ou^ from the top 
of the mountain, which would see the vessel D* 
first ? It is evident from the position of D that the 
man at the foot of the mountaia could not see it 
at all— the extent of vision to him is the point C ; 
but the man at the top of the mountain can see to 
the point D— the line A D being his apparent line 
of sight : also it is clear that the upper part of the 
vessel comes in sight the first, and that the hull 
will not he visible until a considerable space has 
been passed towards the mountain. Now if the 
earth were a liat surface, the hull would be first 
seen, because \\ is the largest part of the ship. 
Supposing the ship had passed the mountain, and 
were sailing down in a contrary direction, tow’ards 
H, the liuli would first disappear, next tlm lower 
siil.'', and at h ngth the upper sails and ma««ts, 
I'lic efibet is managed thus ; — Faints picturtf^of 
the carlli, with a white rim around it for an atmos- 
phere, and stretch it on a hoop, wbitJh fits tightly 
I'rJit'ni the ii\.cd hoop A of Fig. 3 ; and place on 
Ih' outside of this hoop, u'* before directetl, .i hoop 
lo be moved rouad%^iUiout any tian'sp ircucy upon 
ii, but bearing a wire jy it li a ship lait out in car<l 
N'l-iiieiided from it. Tliis being turned round makes 
(hr ship apparently in motion .iMi.cd dm eaith. 
Tin! nuiuiuT of suspending thr n as 

follows-* — • 



dav -light at diH>rc:ii seasons. O 1 ibc svinSpath 
joid onr tupnilor .ilway*^ coincide, d.i’. and lu^ht 
M i.Mild I'l* (><|u;d dirouglioiit the year ni ab pait.s of 
world, and bus light reach eu*iy «!*jy cvactly 
t'ro''.i pole to pole. 'fins wc kmv.v is nut *hcca>e, 
Li or I hr sun’s jnilli or ecliptic is, at Midsumnici, 
|a> iivich as "23.1, drgicc.s to the nurlh ut ihe 
cjjuator, he iTjcrcfore illuiniii<il<’S a sjiace 23.^ de- 
grees licyorul the pole ; and •»ur hcncsphcrc ciiiojs 
till! d.'lights of suirinicr and of h iigth of <bi)s. 
(hi die contrary, in the winter, the snii's path is .is 
far '-oudi, as in the summer it tvag north. NTc arc 
in daiknc.ss and cold, while the inhabitants of 
rniiihcni regions enjoy his light and heat, for 
1 » hours at a doie, as we did in the former iustauce. 
M a period equally between Uiem, diat i?, at the 
‘ qniiioxfis, when the sun crosses the cijuator, the 
‘1 V anti nights arc equal. , It is represented na 
f/lhiws: — A painting of thif cacdi is placed upon 
die ring or lump A, Fig. 3 ; and in front of this a 
se ni -opaque glider or /lap — first of the shape 
simwii in Fig. 9 ; then one as in Fig, 10 ; and, 


lastly, one in Fig. ll— takinif care that they shall 
be so far in front aa not to Tinpedfe the morion of 
the transparency, anfl have a hole cut out to allow 
the w'hcels at bottg|pa to move freely. ' 

ANIMAL LIFE IN NOVA ZEMBLA. 

BY K. E. yON\ flAliA. 

I HE entire absence not only of trees, bnt also of 
every shrub which, without lieing sought for, might 
yet be suflicieuliy large to attract the nyo, communi- 
cates to polar landscapes a peculiar and impressive 
character. 

First of aU, the power of measurement by tlie 
eye,, owing to the want of the usual obiects of 
known dimensions, ■ viz., trees and buildings, 
♦distances sbcni less considerable than they really 
are, and mountains appear of lower altitude. This 
depends not only on the want of tlio customary 
objects, but also f»i a peculiar transparency of tlie 
atmosphere, for on dull days it is not so perfect as 
clear, and is not so striking in tht as in mountain- 
ous districts. On bright (iay-K, or at clear pwiods 
of die d.ay, the air <leem.s to be almost entirely 
colorless, and, as the heights visible to tlic eye 
are jiUrtly covered widk snow, and partly exhibit 
a dark, and from the iMutrast,* app.vrenlly a very 
dark colored rock, the slight colpr pob-so'ised by tliii 
air cannot be recognised. The mountains Toeretore 
seem to approach quite near to the hpcct itor, and 
probably most so to tho^^e uJio have been accus- 
fomfcd to vimr moiirilains through a thflcrent kind of 
atiin»plicrc. 

Auolher ciiVct of the warn of trees, shrubs, and 

n gr.ihsc'c of (’ousidirrable st/c, i.s the feeling of 
hmeline.'jf which seizes not only the man of re- 
rh'ction, hnt c\cii the !*fnlor. There is ' 

hotiiiug p5 intal m this ^cn.^.-ituin ; for it i.*. of soIi um 
and d 'valing character, and can only be com- 
p.'.rcd lo tlnit powerful irujivcssion which a visit to 
Alpine heiglit.s leaves .indelibly lived on the ipiiid. 
Ilut, nevc^theIe‘'^, the mqvcmcul of animals Is 
occa'dorially vvitno.-^ftcd in Novu Zcuitna. Sunie.limcs 
'< f Lat'un ffloacon) imiy ho descried hovtling 

ill the air, c\e» AT sorce dj.'.t.uice from th,e co.ibt. or 
a swift Jcnnmn.g running on the ground. Such 
occunoiices, hruw'vt'r, air iioi. sn-fii'icntly frcq«’;;nt 
to give hfe to i/ic Jyndocapo. # i 

fn still wvafhcr theie is a want of sound.-^ and 
sulfidcut movement, when an opedition is n»adc 
into the interior, after ihe departure of the, nu- 
merous gcc^c w Inch moult on the lakes. The few 
land birds nl No\:\ /'embia give forth no iiotrCs, 
and the coi..('.naiivriy . ven less abundant insects 
produce no noise. 'I’in- jmf.ir fox is only to be 
heard tlurir..j the night. I bis total absence of 
sohiul, which i» inoie re .. o Kriblc in calm we-Jitli* r, 
reminds the I ravcUcr oi ih. -.iillness of the grave; 
and the lemmings'*, issuing from the uirlh, moving 
along in a .straight «n , and tlu-n sj^dily dis- 
upi»e;iiing again iii tin’ gio.ind, may bPeompartKl 
to spectres. Notwithstanding tin sc signs of animal 
life, it willy seems enlirelv wanting, owing to 
the small amount of movement visible. In other 
parts of tla- world wc are accustomed to have the 
blightesl hie.ilh of wind remlorcd apparent hy 
nuMU'. of the leu. - if lofty plants and trees ; hut 
a gentle brees.c ho no efieei on the dimmutivc 
pluils of the high north — they almuht look like 
painted repivscnt.ition of Vegetalioii. There are 
.'iiiuost no insects I'lnplojed in .•-atisfyiB.g dadi little 
wants upon them. Of ihc mnnerous t<imily of Ihe 
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beetles only one individual was fouj>d, viz.f a 
€h¥^9omelh, >vhicli is i»i*rhaps a new spocks. It is 
true, tliat on v.orm days, anil* in mild plaees, for 
example, nvnr little projeoiinggpasses, of rock, a 
bee may btJ tlie wing^'ut, as on moist 

days with us, no Kumming is to bo beard. Flies 
anil ffnats are more abundant ; but even these are 
St) rare, and at the sjube time so quiet and duH, 
tliiit they must be sought for in order to be,re- 
ivi.ii kod. The most striking proof of the scarcity 
of the insect tribe, is atForded by the fact, that 
Die carcass of a walrus, which had lain fourteen 
days on the coast, was found to be just as devoid 
of insect lavvce as the bones of animals ^killed 
on previous years, although porlious of dried flesh 
were not wanting* 

'Die coast of Nova Zemhla is much more ani-^ 
mated than the interior, owing to the nuinlier of 
sea birds which there build their nests. * Their 
number and variety are certainly not so great as 
oji the Norwegian coasts, or on some islands and 
cliffs of Iceland, hut sfill the sea-shore is thickly 
jipopjpd by ihern ii\ some places, on approaching 
which the fravcller is receive^ with a loud noise. 
The foolish riuillcmoi (Urfa Troile) especiany, 
^Yhose ahundaneft oqUals tlu^t of all the other ^irds 
taken together, lives in colonies of this description. 
'I'he gh-cat gr<*y gull ( Ltu'us yliinvijis,) named by 
the Dntcli fishers, either fmm respect or want of 
it, the Burgomaster, builds its nest on the stumnits 
of isohited rocks, and allows nO other bird to 
approach it. It seems to regard itself as the lord, 
of this creation, for it has coidhlcnce eiiouAfi, in 
the presence of a whole party of tlic iishersi to I 
carry plT ftsU that have been thrown by tlieni on | 
Dir sea-shore. « 

. These birds are the hest proof llvjt more is to 
be obtained from the hottoni of llie *seif than from 
the dry land. In fact, the' great mass of animal 
life is here buried luidor the surfiice of the ocCun. 
Sni'iU crabs are, particularly abundant, • and more 
cspecfally Garatna’ i, , which surround <1 ])iece of 
flesh thrown into the ^'atcr, almost iu as great 
numbers as the gnats u hioh colI«:t aljout .a warm- 
blooded animfU in Lnphoid. ' ' ^ *' 

^AIrhlnlgll the vegelatiori is so sparing, yet it 
supports a multitude of .lemmings, Gentlf 
Hc’ciil^ties arc burrowed by thjE^ db/all 

directions. But sUll the number of 
is nearly so great as one < would be led to 
believe by the multitude , of excav^{io'ns ; for most 
of them are empty, ,i»' easily proved by the use 
of dogs *, but berdr^elesii^ their number is so 
considecgble, as to ns ask ourselves how so 
many- iemmings can anbsist on so meagre a vege- 
taDon. 

, . ^Though not 80 abundant as the lemmings, Pokr 
foxcft are rather commoq. They find abundant 
food ill lemmings, young birds, and tlic nnimala 
tlirown 'a A^ e by the waves. Folar bears are 
rarely see^^h ' summer, eitlu^r because they avoid 
places wliere they scent human beings, or becan.se 
they only collect at tliose points on the coast 
where there is icc*. The rein-deer, also, owing to 
the mijulxr of walrus-fishers who pass the .winter 
there, ha\c l>t*coinc .«;carce, at Icfist on the west 
coast, diUM.g the last few years. Not only were 
but very few killed during our .stay in the country, 
hut otic of tlu’ prirth'.s who had .spent Die previous 
winter in Nova Zcnibla, and liad been instructed 
to supjKtrt themselves Ijy hunting the rein-doer, 
had not been able to ol-t*un any. Wolves and 


common. fo.xes which» occtwionally occur, at lea.st 
in the southern half of Nova Zemhla, seem never 
to have bctm numerous. Mlth the above enume- 
ration, the notice of ' the ladd ;jiiammalif^onld Im 
complete, were it not that Messrs* Wchtussow 
and Kiwolka^* during their winfer residence in a 
hut, saw a littje white animal, which they call a 
mouse*in their journal. . 

Ti'he sea mammalia arc more important ; ^for , " in 
their pursuit, many expensive expeditions arc 
yeaily fitted odt by the inhabitants of the White 
Sea : whoso success, however, *is unfortunately 
so precarioua, that they may truly be compared to 
a game at hazard. ^ When tl^p sea is, unusually free 
of ire, the losses are very great ; hut the success 
of a single day may, make up the loss of a whole 
year. For this reason these hunting undertakings 
have hern renewed year after yftar for centuries, 
although they are sometimes complete failures, 

'I'he mo.st valuable animal in these marine 
hunting exjieditions is the walrus ; and next to It 
is th.e dolphin (Delphinus hitcas)^ termed the 
white whale, but whicli there receiit-ns the natne^of 
hj^lucha^'l^jeluya . Among the seals, the species 
wliiuh JUlbrds the richest return, both on account 
of its size and its abundance of fat, is the sca-luti** 
(Vkocn Lep. 

Of tlie cetacea, Lins sea contains, more efipcciully 
a species uf ndiale b( longing to the snbcUvisimi 
tenned Fiu-llsh or ij.ibuuoptci'i, with very short 
whiskers, Tlwy are but rarely .«ccn in the aca 
round Nova Zciribli, and onoAcars nothing of 
any being stranded on the edast. Nearer the 
north coast of Lapland, whetlJ . they are stranded 
almost every year iu the Bay of MotowsV, tlu y 
are so numerous that it ia sarprlsing that eaily 
.attempts have not been regularly followed up, am! 
new enterprises earrCcd on with perseverance for 
tlie pursuit of this animal* It may be at ihc same 
time remarked^ tljat it is undoubtedly dilficult to 
kill it. ^ Ti^ve'VNafWal (Mrmodon, monoccroifj is 
much'' rarer,. and -is only met with near the ice. 
As to dolpljfihfj, beside? Ihfi Drlyfii/iuft there 
is ulsa t) 4 rfyhinnH area, and a sin.dl SjU'cics, 
rggaFdfcg d^hich I liaye. ui't been able to ascertain 
■r^ethet it is tlv; Vf*fp/iiuuis delpkna or f)cfjj/iinm 
pfioemh, 

> ' The. marine raammiferous uuitnals of Nova Zembla, 
Would, therefore be the Eume as those known to 
occur in the Spitzcuht’i’g^a and Greenland se.is, if 
the Greenland ivliale extended so tar. On the other 
liand, Spitzbergen and Nova Zembla difi'er in a 
striking manner inlhcir feathered inhabitants. Tlic 
latter indicatefi by its birds the proximity to a con- 
tinent. It is richer in specie.**, hut is at the fiamft 
time less interesting for the naturalist, as many of 
these species are the simc which yearly visit us, and 
paitly rtmain witli us, but of which anUher portion 
procred to Nova Zcuibbi, in order to pass their 
breeding season iu undistuibed tranquility. 

ATMOSPH EHIC ELECTUICITY. 

Tiik appearances indicating an approaching thun- 
der storm are generally a dense, low, black cloud, 
iu* ouo dire.ction, and a few ragged, light c'louds, 
ill the opposite part of the heavens. 'I’hese latter 
gradually approacli the former, stretching out long 
filaments until they ‘collapse with jt, and thus 
form in tlie air an inunense cliarged conductor- 
possessing the xame powers upon the bodies it 
pussies over, or meets with m its passage, us oui 
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common conductor hms upon those presented to it. 
If cloud of this kind Buet with anofher doud, 
differently electrified from itself, the electric mat- 
ter flics off to all parts ; hence arise flashes of 
lightnmg,«ond the air which has been - divided hy 
the passage of the fluid collapsing together, causes 
' the awful report of the ’ thunder,, or what is still 
nioFp trccpiently the case, the chargoil cloud passes 
^ over some part of the caith in a different* state 
* from itself, when the lightning darts dowirwuVds 
or upwards, to' restore the equilibrium— upwards 
if the cloud be negative which is tery rarely the 
case ; or downwards if the cloud positive ; or 
if the elemental strife he between the two clouds, 
the fluid passes from the one to the other without 
touching the earth, and therefefie is not to he 
apprehended. The resL^tam.'e. of the uir occasions 
lightning to appear zisgag. or forked, but saame^ 
times it descends in a s^Vaigh^ line, and toIIs 
along the ground like a ball : this is most 4o be 
dreaded, as it shows the fluid to he very near iu», 
and also in quantity. In a thunder' storm 
also wc find -that its violence ind'ivascs, until a 
very vivid flash, Itnd consequently a v^ry loud 
chip of thunder, expends the violenre. of the storm 
nnd then soon subsides. It is thought by many, 
that at the time "of tliis vivid flafh, a body falls 
to tlie ground, whicli lias been culled ft thunder- 
bolt. Tliis opinion, however, is quite erroueous : 
no body whatever of ii nietallLc nature attends 
any passage of the ekctric fluiil — the suh.stancc 
thus cons€crate\l by superstition is a nodule of 
sidphurct of iron. 

The veJ 7 appearance of lightning iiulucttl phi- . 
losophers long to bellc\e that it was only a grander j 
species of electricity, excited without the inter^ 
vciuion of human art ; but the proof that they 
should Ik! fsctunjly the .same fluid, and should aii*<e 
from the same cause, and be sul)ject to the same 
1 nvs, was re,sorYt’d for the tiOiuprehensive and 
active mind of Dr. Franklin. . tl^ bold 

a'<scition, and with a common kite brought light** 
mmf from the clouds, and proved his assertion by 
]'('! r.niuiDg with it all the experhncnls thcsi known. 

( .^fcjvigc 01 for a descvqftion .of The, Elleetric 
K.tf."} ' '• 

'i’lie idcniity v4 lightning with the electric fluid 
docs nor, dci>cnd for proof upon appearances only, j 
Iheir slrnil.irily is observed thtougbout all tJieir [ 
numerous effects. 

1, Lightning destroys animal and vegetable! life, 

so does the electric fluid. ’ , 

2. Thi* rapidity of the passage of both tends to ^ 
allow their idtuitity, 

.*5. Lightning sometimes renders steel magnetic, 
so does electricity. 

4. LighJ/iing melts metals, so dots electricity. 

.5. Lightning rends to pieces trees, houses, and 
other bodies, opposed to its passage, so does 
electricity. 

6. Lightning seU fire to stacks, ships, buildings, 
and these effects are easily imitated by an 
electrical machine. 

Their identity therefore is firmly established, 
and it becomes us next to consider by what means 
the electric fluid becomes «io disturbed, as to give 
ri.se to the.so effects The greatest. caiisc, and one 
fully adequate to produce all these appearances, 
is evapo'-ation. * 

JS ^. — riacB upon the cap of a gold-leaf electrome- 
ter a tin cup, iu wliich place a jn,ecc of hot iron, 
or cind -f from « coal tire, and’ sprinkle upon it a 


few drops of water. Imnvediaiely the latter rises in 
vapor tlie gold leaves wfll diverge with negatiio 
electricity. . , . ^ 



llms it is proved, tlifc,t whenever water is rarefied 
by heat ''its, rapacity for the fluid is increased, it. 
therefore carries up with it -a large, quantity, thus 
increasing what already exists there. The Wliolo 
amount of the* fluid thus disturbed may be 
imagined, iby slating that .'j.2K0 millions of tuns of 
water arc, as is supposed, evaporated from the Modi-* 
terrancan sea idoiie in one summer's day. It must 
be oBscryed, that pther causes arc also in action, as 
currents of wind impinging upon the earth's surface, 
the motions of all bodies, chemical charigq, i!(eo., 
sometimes adding to this accumulation, aonudiines 
decreasing it, and thus it is that diflcmit parts of 
the air are difllerently electrified at the same time. 
M'heii this takes place to any great extent some 
phenomena^ occurs to restore the equilibrium be- 
tween thcpi. In pursuance of these ideas, it may 
be ob.scrved, tliat 

1 St. Elccti ical phenomena takes place in all 
climates wl.epevcriglie’ sun's rays have accnmuhited 
a consideralde quantity of vapoiu, and m the hot- 
test climates* rhe.se plienoinena hre piT,{luce4 on. a 
scale of tlje mo.st treniondous m iguitudc. 

■ 2nd.— Wiicp evajmration it. .w.jslcd by colla feral 
causes, electrical changes occur with greater ac- 
tivity. The eruption of a volcano is always at- 
tended, by Hghtnfngif and the regions that surround 
the extensive ssnds of Africa, whero tlie action uf 
the sun’s raj-^ is assisted hy reflection from an arid 
soil, are remarkabJe for violent storms and tempests — 
the air roasted in its pastage over those sjuids, pro- t 
ducing a rapid twaporation of the fi rst n ater it ined s 
ifith, and becoming thf^eby so loaded with tnoidturo 
as to evolve copious* htreains and showers ou any 
sudden dimiiiuiion of teinpciiitute : t!ms when it 
reaches Uie surface of the ocean on tnc lA^p f AfriOa, 
it occasions the dreadful hiii rii'aucs anc ^pj^ fic Kght- 
ningjt so common on the coast of and such 

arc also the electrical pluuiumciiH of all high ranges 
of piounlains. for their icy summits occasion a con- 
densation of the heated and moist winds which pass 
over them : hence the magnificent lightnings of the 
Cordilloras. and the coruswitiona of the Alps. In ’ 
the tropical regions, the NE. and S\V. trade winds 
are continually bringing masses of cool air towards 
the equator. The electric fluid is thcicfore 
disturbed, and thus arc occa.‘*ioiicd tlio^c universal 
electric diflV, pious wliicb g'uc ihc iJvv Mic aj*pi iiuiucc 
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of being covereiMii every divectioji nith one 6on- 
tlnned sheet of liu:htniiig. 

3rd. -'Klcvinral changes are most frequent 
whenevaprjr.-ition ami condensation succeed each other 
most rai>uily -for instance, wheu a 'quick suc- 
cession of rain and sunslune occurs, such variable 
weather is most frequently attendcil by thunder 
pforins. Even tlic diurnal changes of heat and 
r-dd are amply sufficient to account for thpse 
I mhly tints and streamixig flashes wliich are known 
as summer lightning. 

‘ ^ ' SUGAR. 

, fJlesumffiftwupngtS'JS.J ^ » 

Gmpe -Undev this ^itle are included 

the sugars which exist mf'uyaify m the grtipCt the 
jrt'V/, the/;/y«w, the and the dog-grasky'^am 

well as in honvgy and diahetic 

and those which are obtained ^nrtijfaially from 
wuodg mafter !nv\ Harvh. It hartUy differs from 
the former, unless in its crystalll/ation, which as- 
sumes !i cauliflower shape. The mode of o\- 
traoting ifc.ia different According to the composition 
<'f tl»P juit:es of thq various plants, and t)ie pre- 
.sence or absence,- as well as the nature, of their 
various acids and salts. 

Grape Srgar propeily so culled. The j^rape . 
juico is c.\ pressed, ami ^t^ acid is saturated with i 
chalk', or rather witli powdered limestone. Aficr j 
lb ' jirei'ipitate been removed, it is cfanlicd ' 
Avirh blood or w'liite of egg, and <jvapora»ed to 
the specific giavily of 1.321. It is then allow'cd 
to lot for 11 few da’ys, when it \^ill be found to 
have crystallized. Jt i.s then w*aslicd and pi csv-cd. 
Torfmo\eiis color nnimaL dwrconl is employed. 
Vr^ust g-ibu'd the great pri/c otfered by Naj^olcon 
for Ihc discovciy of an easy proce'''s by which 
sugar might be prolitahly extracted from griqic 
juice ill quaniity sufficient for the demands of the 
south of Europe. 

Sifg/ir uj ilnueg, — 'I'lie pmT.*«l honey is composed 
of crystalli/.abie au;;.\r similar to that of grape, 
and of iui(;ryitaUi?ablc syrup, similar to wolames. 
The less ])ure Kinds contain nPlB .m iieid ai d a 
jiortiou of wax j and (tioso which arc fixtnictcd 
from the combs with Ic/ist c.jrc, sucii as the honey 
of Ilrittf'my, conp^i fragments of flic Jarvte, 
which rciulcr thcp'KTihble to putit faction. Tlie 
most esteemed Uinils of houe.y are those of Mount 
llymettus, of Mount Ida, of .Mahon, and, of Cuba, 
mid next them 1110*56 of the Gatinais and Nar- 
honne, whose miM draialcs arc menu favorable to 
tlie growth o( the lahlated plants than that of 
the north of France, 

It has been much .disputed wdiethcr honey is 
collected or produced by the bee. In order to„ 
reply to this qiichtion, it must be admitted that 
honey is^ in tlie first in.stanccj the food of the bee, 

M' id that besides, tile juice of the ncct.iries of the 
^b'.vers the insccl .‘<'i(;ks is scarcely at all 

d :u rc;nt fraia ilie honey which it deposits in liie 
couil, s. It must also be admitted that a pait'of 
Ihi juice having served for the nourishment of 
the hoc niu.st liavc uiidcM'gone an alteration ; and 
tliat con.iijipiyjijly the unaltered portion which is 
deposited by ihe bee is the surplus whicli was not 
required ff-t its nourishment, but disgorged and 
laid up as a provision uj^aiust winter. Tins unal- 
tered surplus is oiien unxi d with what has been ' 
acted on, and lienee the mixture of crystallizablc I 
and uncrystal liz&ble sugar fouml m honey. ] 


Tliese two portions may be separated by wash- 
ing tlie honey in alcqjh<^>h compre.sshig the 

mass hetw:p.en the folds of a thick cloth, by which 
means the whole of the uncrystalUzahle syrup is 
rcmoveil. The extraction of this sugar^ could not, 
howrever, be nuidc a source of profit. 

iSf/gar af Tipg^grase (Trific.um Repms) ana 
Mitiiftrotjme.~-ll is by means cd alcohol that the 
sugar pf these two sorts of plants is obtained, 
after tlie juice hiis been evaporated to dryness.' 
The sugjfl* of mnshroonis, wliioh has less sweet- 
ness then Cline sugar, crystallizes in long quad- 
rangular prisms with a square base, and that of 
lhc.dog.gr.iss in groups of very delicate needles. 

Sugar of Ches'mifs. — The .solution obtained by 
washing the niar.hed fruit with water is heated 
and Altered, after which it is concentrated ; it 
slowly deposits the sugar, which must be separated 
by#'-' issing frotfl the ‘ substances which alter its 
properties. 

Sugar of J)iabetrs Mdlitue. — Subacetatc of lead 
is to be {iddcd (o the urine of persons labouring 
under tliis disease, which throws down the animal 
matter, /[t is then tiltiMvd, nntte lhc excess of lead 
i-j * removed by a current of hydVo-.sulphutic acid. 
It is then evapornt<*d to the consistence of a syrup, 
and tlie sugar euyitalli/es. ' 

Sugar of Stareh and Wnodg Mattery or Arfi'^ 
Jicmt Sugars. — Tlie hiiirth of boiling required, is 
iliininisheil by using a l.irgcr propoition of sulphuric 
acid. The whole of Ihr stqrth miiy be converted 
into sugar in a fmv honrs, if it be treated with 
of its weiglit of siilphurie .nnd. Fecula jields 
j 10-1 per cent, of su.gar, and this process is now 
I ciiried on on the Ifu’ge .scale. 'I’he seid previously 
diluied is heitcd by htearn, and when it is almost 
boiling the felareh is didused hi it. ni^ operalion 
is terminated in a few hours. ^ 

( roiiffntte*^ on pmjf 

iWNIsTfNil, f)R GOXVERvSlON OF ANIMAL 
^ lUUES OK SRL\S INTO LEAa’HKR. 

This process is founded on tiic affinity which is 
known- to exist between- the gelatinous juut of tlii’ 
hide, and the tan or astringent pruii-lplc of oak 
bairk, and other vcgctalilo ‘•ubstancc.s. 

It is w^cll known tliai. unless Idtfcs arc sjicedily 
dried they become , 4 :ntrid, and coiiscfjuenily untit 
for use. But even although they be sneces^ifully dried, 
-they arc ^fill unfit for llie manufacture of shoes and 
other necessary articles ; being perir.eahlc to moist- 
ure, and liable to be soon destroyed by friction. 
Consequently, in almost every country where ani- 
mal liides arc used for purpo.ses of conveniincc, 
they are made to umlergir ccituin modes of treat- 
ment, whicli render them not only impt 7 ineahle to ‘ 
water, but also tougher, and more pliabld;-&o as to 
be easily and advaiitageoui'ly worked. 

The combinatiun of the vegetable astringent 
principle or tannin, with the gelatine, (which form's 
almost the whole of the hide,) changes it into lea- 
ther, which is a substance totally diflerent in its 
properties to the hide in the raw etnte. To tun a 
jhido then is to saturate it with tannin. 

IVevioiis to tlu^ operation of fannitig, the raw or 
green hides must undergo the process of w'nshing 
and scouring, to free them from foreign matter, aiul 
to remove the hair. IJidei^.are flr.st put to steep in 
water, either pute or aeidulatcd, to- clear them of 
the blood and filth they mny have collected in the 
blaughtcr-hoase. Tnry arc left Jto soak in the 
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water for some time, and lh6n fiowUed, or trod 
upon by the feet^ the better to cleanse, tliem of all 
.impurities. If the liideb are dry, they are. steeped 
a longer time, sometimes for four days, or longer, 
according to the season "of the year, and care 
is taken to draw them out once a day, in order to 
stretch them on a wooden hor.se o\; beam. These 
two operations are repeated till the skin becomes 
raised or well softened. A running stream is uq- 
ccssary in tlicse, operations, else the hides cannot 
fail of being ill ]»rppari;d. 

When the hides have been well raiscil, and sof* 
lened, they are ue^t freed from the hair,- by the 
application of Jirnc. In all tanneries pits aro formed 
having their tides lined with stone or brick, in 
which lime stone i.s slacked, so as 4o form milk of 
lime. Of these there are three kinds, according to 
the strength of the lime. The hides intended^ 
be scoured are tirst put into the weakest of 4 ||f 
pit.s, wherein they are allowed to* remain, until the 
hair readily to the touch. 

If this li(|i. O' he not sani/;ieutly active, the hides 
are removetl lu the next in gradaJion, *and the time 
they have for soaking is longer or shorter, •in pro- 
))<)rtion to the strengtli of the lime, tlic temperature, 
of the air, and the natare of llie hides. Tliose of 
sheep reciuire Iv) remain in tlie pit.s 4)nly. a few days. 
It lias been jjroposed to snl^stitutc lime* water in 
place of the milk of lime. But though the lime 
water tn'ts at til's! vulh ’-uliieient .strength, its Hclion 
is not Mifliciciitly pei’MiAruuit, ami in uidcr to suc- 
ceed in clearing tlic Imle-s, it Is uoces.sary to renew 
it occasionally. In .some tanneries, allcr tlie hulc* 
have hiMsn kept in tie* juts for a short tijuo, they aic 
pilcti u)) in u heap on the groniid ; in vvliicli atate 
tlwjy are sutfered to remain for eight days, after 
whicli tlicy are rcluiTied into the same pits from 
wiicnep the)* were tiken, and prccesl^is repeated 
till the htiir enn In*, (faaily scr||n;d nil'. 

Hides may also be cieansed, by su])iecting them 
to an incii/ient lermentalion, produced by souring 
ii mi\turc. of barley dour in warm water, and Soak- 
ing the ln<lc-?#in it, till they arc snflioieiitly swelled 
and softened to admit of being cleared from the hair. 
In each tau liouse are placed j'Cveral tubs fall of this 
acid hi|Uor, which i.s of dilbjrt ivt strengths in pro- 
portion as it is soured. In those containing the 
woaki st liipior, the hides are tir.st soaked, handled, 
aiul washed ; and after two, or at most, three of 
tliese operations, they are suflieieutly prepared to 
admit of being freed from the hair. If more 
easily procured, ryc-flour may be substituted for 
bailey. 

The Calm lick 'I’lirtars employ sour milk with the 
sunie view, PsciftVr pro])oses the use of the acid 
w'ator obtained from the distifiatiou of coal and turf. 
It indeed appears sutficiently ascertained, tiiut all 
the vegetabkj^ids, and even diluted sulphuric acid, 
answer eipially well for this purpose. 

In some tanneries they cleanse the hides by 
throwing salt over one-hulf of the skin, and doubling 
the other half over it ; in proportion as each hide is 
salted, thfey aro laid one above another, and the 
whole are covered with straw or tlax ; fermentation 
soon begins, after which they are turned once or 
twice daily, until they are found to be in a proper 
state for removing the hair^ They may be cleansed, 
however, much in the same ninmier, without, the 
employment of salt, by piling them up on a bed 
of litter, and covering tUcaf with the Siune material* 
for twenty-four hours. At the end of this period 
thev are turned over, and afterwards examined 


twice a day, in brdcr to ascertain when the liair may 
he readily removed. 

In sonie tuuneriBs the hides are buried in dung, 
while* in others, they ore .simply exposed in a close 
apartiocut, termed a^smoko house, hooted by means 
of a tan fire, wliioh gives cut smoke Without flame. 

, The hides are suspended on long, poles placed across 
these jipartineiits, which are Tniich heafCiJ. • 

All the rnetbods in wiiich fonnenfotion fe em- 
ployed aie termed heating pfocc.sses. In whatever 
manner tliks operrilion has been oondueted, w* soon 
as Uie hair is in a fit hlatc fa be removed, it is 
scraped ofiT, on the wooden horbc, by means of a 
blunt knife, or by a whet-stonc. This operation is 
not only intended to nnnove the hair, but tik'»Aisc 
the scarf-skni or epidermis, wlin h is of a very 
diflerent nature from that of the true “^kin. It ijs 
insoluble in writer and alcohol ; ib' .scdulde in acids, 
.bnt hot BBScepfible of ouinbinatioir with tun, 'so 
that witcn lefc on ^e hide the t;in can only peue* « 
tratc through Uic under side, by which incans tJic 
proco.ss of buining is rendercil cvtivnicly tedious. < 

Tiiv^rc uie many vcgelililc 'aub;daaccs which 
posicsb the tanning principle, or tannin ; hut those 
which po.ssoss mo.-.t, arc fho oak, alder, willow, and 
Tcruviun barks, also the gallrnit. ’i'iip, I’erdVmn 
bulk, fiom lU scarcity and high priec", is only usi'd 
ill medicine. As oak bark possc.ssc.s moie tan than 
any fdlier vc^'ctalde subsUiice it is ffcnrrally iisctl for 
tanning. This bark, being .'ftripped fiorti tho.-’e 
trees whicli are cut down in the spiiiig of the year, 
is dried in ecucrctl heaps, in the open air. "Icis 
then ground to a coarse jiowder in a null, .n^ mued 
with w.iler in the tan-pifs. l’h»i infiiiion or lijpior 
which i.s of n hrmviiish urnber c(>Ior, is called 
ooze ; but is, ]n'npcrly speaking a .■sohition f)f tan- 
nin and otln‘f vegetable matter.'*, 

^ Tlic hides being scoured, nii-cil, .and softciu il, 
arc fii.st subjerlod to the action of weak oo/u in one 
of Hu .^o juts ; here th 'y remain foi several weeks, 
and ill the interim Jirc freqiunlly jigilitcd, or 
h nullcd. From thence, it is removed to a pit con- 
taining a .stronger infusion, \vherr* it rcm.dns for 
uyi^h 

all the^tan. It is inir imtneise.d in a still btrongcr . 
infusion, and soon. When the hide ha.s atlaiiied 
the color of cinnamon' bark on ibs oub-dde, and when 
its iuh riud jiarts a>c rqu.iliy brown wdien cut 
tlu'ough with a knife, it lias roCeim.i its fidl do.se of 
Jtan, aud is converted into leather. But if a white 
or greyish strea^ appear in (he centre of the hide or 
skin, it is to bo again immersed in the tan-pit, 

Cnlf-skins require only about two or three 
months befoni the process of tanning is finished, 
wlu-reas ox-hides are not perfectly converted into ^ 
leather for six, eight, or even fifteen months. 

When perfectly tanned, tlic hide.'s are tikeri out, 
dj^incd, passed hetween two iron <‘ylindcrs, that 
they nriy bccoou* pli.ml, and are then lunig up in a 
drying lionsc, nuhl tiicy become pi ••foctly dry by 
exposure to tbo an*. 'I'hc smaller hide.s now' undergo 
the operation of ciirrving, which renders tliem 
pliant, and redin:es them to an uniform thickness. 
Tliis corisksts in cutting, .*;o:iking, paring, scouring, 
stretching, and oiling. 'I’hc leather is then black- 
ened by a composition of hirnp-hkck, oil, and tallow, 
which is rubbed hard into tlic fleshy side. It is now 
lit for sale. 

It is to be observed, that leather w-ould bet mncil 
ranch ssooncr, and equally well, it the 
w'crc made witliiii a building, so as to be cured 
from rain; and if the building were tuimshed 
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with flues or steam pii>cs, so us to. ki?ep;thc teto- 
peratiire of the vats coiistuntly ;it .u fuJl'-Buinmfer 
heat. AhoUio!* iiwortaiit, improvement m%ht be 
,• made in tunning; if the skins were hung vertically 
* in tbt pits so that' the tanning Jiquor might, from 
the part of the process, touch every part of the 
ikiu equally. ' 

Continued m pfige 357. • * 

ENGRAVING IN STEREOTYPE. 

A SUBSTITUTE foT wood engraving has lately been 
devised. The proces-s is, as far as ‘ hitherto de- 
i veloped, a® follows : — A smooth and level plate of 
metal is covered with a thickness equal to that of the*" 
projecting'' part of type of any ductile' composition 
which will beat heat ; what the inventor proposes to 
use, he docs not divulge,' lint it is beljeved that many 
sorts of potter's clay will answer the purpose. While 
,^this is in a soft state, the design is^as it were, etched 
with k sharp instrumeht, care being taken that .every 
^ line, sljall penetrate through the layer bf composition 
to the siurtaec of the plate. Tlic great odvautagi^s 
here are, that the engraver has' a much mofe easily- 
worked material than boxwood to operate upon 
, that the design is cut into the material, lis in copper- 
plate engraving, msCead of having to be left in high- 
rolief, which is an elaborate and dilatory process ; — 
and that it is executed without the- neciessity of rc- 
versing the design^ a point of great iin[)ortance, cs- 
peinally where letters and inscriptioM nre'mpiired ; 

. tlu‘«e.‘t»f course, had always to bo cut the backward 
way ; by this method they arc cut just the .'*ame wny 
a.s they to appear finally upCn the paper. >Mica 
,thi.s portion of the process is .finished, all thatre- 
iniuiis IB to harden the composition, and Uko ofi' a 
plate, or any number of plates, in stereotype metal, 
in the same .way as if it v-cre the ptas'recdmpressionv 
from a page of letter -preS.'j. Tlie-sc, of .couise^are' 
to be printed from hi the, psiial manner. ShouWthe 
project succeed, tlie cost of engraviiigs'of the kind 
will be very greatly reduced. 

To Urn ^ 

bfiAii SiH.-=-In page 312 of your Magaalnc, a cor- 
respondent has replied to the. query — 10.3 ; “ la 
there any way of trisecting an angle geometrically }*^ 
(w'hich, of cour^,; means any given angle by an 
extract from a French author. Now, it is quite 
clear that Uibemicus either has loot understood 
Montuda, or that they Jjsve both^albn into an 
error; for, supposing Tt 't6't*e possible to construct 
the figure so th%.piirt P £ of the line 13 D E 
shall be ^qufid S Mce the diagonal A 3, (for doing 
which no instructions are given,) then has ho only 
trisected half a riglit angle, (which can he done in 
a much simpler manner,) and if the given angU' 
should happen to be greater or le.s8 than half a right 
angle, tlien his method would fail, as the following 
will prov< 

c. n 



Let A B C. be any giv^n angle less than half a 
right angle; construct the figure on page 312 ; 
then, by Montucla's proof, '.the angle OEA is 
equal to helf of the angle ^ B fd ; So far he is right ; 
but .because the line S fi is the opposite side of a 
parallelogram to AC, it is parallel to it, tlieretpre 
the lines G B and ]£ C arc parallel, and the line E B 
‘cuts them, consequently idm angle G B 15 is equal to 
the angle O E AV but because tlie G B 0 i.s a right 
angle, and the angle A B C i.si /m'than half a ri^it 
angle/ the angle G B A. must be t^gter than half a 
fight angle, therefore angles O E A and A B D 
together, must be greater than half - a right angle, 
consequently they s.re 'not equal to A B C, and, 
therefore, A B C is not triple of L) E A. 

Again, if the at^gle A B C is greater thfm half h 
right angle, then the angles *0 3^1 A and AB l> 
to^^ier, must, by the same ride, be less thou half 
a l^t angle, tberefuie unequal as before. 



With rcganl to ilihcrnictis’g own method of 
drawing tl)e line, twice of A 11 and once of A G, in 
order to make the part D 15 cttiud to twice of A B, 
it may, by a parity of rcu'^ouing, be easily shown to 
be correct only in one paiticiilar circamstantv, and, 
therefore, iwjt meeting the general proposition. 

Now, if the .angle A B C (ij^‘ 2y be eeju d to, or 
more than, half u right angle, the linoG B niU'jt Iw 
greater than the line A’G-^ but becan'^e the lino 
p Bis the j||^q)ofheiiu.sji*,ot a, Tight a)»frKd triangle. 
It must be greater tMn the line G 15, tiiercfore 
mudi greater tha»x^A'G.'‘ 

Should, however,^'tho angle A B C bi? If-s*? than 
half a^'iglitj^ngt^, it is true tlv>t at one particular 
augle^BD^Viwld equal AG, but ow/^ut that wc 
angle, 

, I 1m^‘. stated that half a right angle might hn 
a much simpler way ; it is tiuis — 



Let X Y Z he half u right angle ; cut off any part 
of the line V Z at Z, and construct upon it the 
.equilateral triangle W Y Z ; the angle W YX shall 
e(|ual oiic-tbird of X Z. 

Because all the interior angles Of a triangle, 
(Eucljd, Book 1 , Prop^ 32;) are equal to two right 
angles; the angle WYZ must be equ<al to one- 
third of two right' .angles, couse<|ucntly two-thirds 
of one right’ angle ; but W Z is half a right angle, 
take it away from W Y Z and it leaves W Y X equal 
to one-sixteenth of a righf. angle, therefore W Y X 
is one-third of X Y Z/. Your's sincerely, s. 





.MAGAZINE or. SCIENCE. 


338 

WOLLASTON'S CAMERA LUCIDA^ AMI- 
Crs DITTO. AND ALEXANDER’S 
graphic MIRROR; 

Among the most useful of optical ifkstronients are 
those which enable persons, unacquainted with per- 
apcrtive. to take correct views of extended scenes, 
or of isolated objects, such as the Camera Obscura, 
thf' (’juuera Lucida, &c. ' The latter instrument, in 
its diifercut modihcationa, it is our present object 
• to explain. * ^ ‘ 

-The Camera Lucida is an inv.ention of Dr.- Wol- 
laston, in 1807. It is more compact than llie 
Camera Obscura, and adapted to delineate objects' 
in a superior manner, though it must be admitted 
that the difficiilty of using it is extremely great. — 
This arises cbieriy from the impossibility of -the 
person using it, seeing the point of his pencil and 
the jillected object at the same time, besides Which 
the stress upon the eye is very injurious, if even 
moderately long continued. The ''construction will 
be si'cp by the following cut. The general form of 
it is similar .to tha^ of' the Graphic Mirror, repre- 
'seated on the foregoing page, to which we ^all 
afterwards refer, , 



Let the trapezium A B C E represent the end of 
a prism x>f^ glass; having its perpendicular side B 
presented to some pbject as D. The rays of light 
from this object pass tSrough the prism until they 
are intercepted by the side E, which makes, with B, 
an angle of 6 7 — here being thrown off at a simi- 
lar angle, they strike the side A, which side m^kes, 
with E, an angle of double this, or 13.^\ At this 
place they are again reflected towards the eye, 
looking at the prism frqpa above. They will, there- 
fore, be seen at the horizontal surface C ; but this, 
being transparent, they will seem seated below it 
upon the table, or anything else which may be 
underneath, their vividness depending (other things 
being the same,) upon their nearness or distance 
from C. The nearer to C, of course, the raore‘ 
brilliant they will appear. If the eye be thus 
placed, and so as to look wholly through the prism, 
it would see the reflected object only, and if a 
pencil be held ready to trace it, the pencil would bo 
invisible, because the rays of light from the pencil 
strike the side of the prism at A, and are reflected 
from it at an angle equal to that of their impinge- 
ment, therefore never reach the eye at all. In the 
next case, suppose the eye looked downwards, but 
without looking through the prism, it would see 
the pencil, but not the object. The difficulty, then,'- 
lies here, that the eye at the same time must look 
at two objects, and must be 'directed so as to look 
fivtr tbi. edge of the prism, and half througjb the 
air alongside of it. 

contrived a Camera Lucida, which is a very 
'fg%t improvement upon that of Wollaston. 

Suppose A to bo a triangular prism of glass, or 
else a metallic speculum, having its upper side 


reflective, and connected, by one of its other sides» 
to a piece of plate gloss DEO. The angle which* 
the A reflecting aurfacb makes with' thei^do of .the 



plate glass being 135°. IFhe rays from the object O 
impinge i^pon A, are reflected to B, and again to 
the eye, which, looking downwafis, sees the object 
at T; through the piece of plate glass I) K C. The 
pencil is aho seen through the plate glass, at or 
near the same point ; and as both are seen through 
’the same medium, much less fatigue to the eye, 
and facility of management is acquired, than by 
Dr. Wollaston’s instrument, where the sight is to 
be carried through media of such different density 
as glass and the air. « 

Another construction, which is also due to Amici, 
is as follows 





Let A represent the mirror upon which the light 
from the^bject 0 is reflected, (ft is to be observeciji 
that b this instrument, as well as some of the 
others, the light traverses through the piece of plate 
glass, yet as the sides of it are exactly parallel, it 
is not diverted from its course;) and DEC fhe 
glass as before^ The light passes to the inner side 
of A, thencev, to fi, and from B to, the eye above, 
which beholds the object at F, seen through the 
glass as before. 

The Graphic Mirror , — ^This instrument is the 
invention of Mr. Alexander, of Exeter, and appears 
to be superior to either of the former instruments. 
The construction of it will be easily understood 
froin the preceding remarks, (see figure on page 1.) 
The upper part of the instrument consists of a 
triangular box, having i fixed reflecting mirror or 
looking glass withb it, and a transparent plate of 
glass in the front, and which is capable of adjust- 
ment. The rays from the object pais through the 
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glass to the reflector, and upwards to the eye, 
which sees them by looking- through the small 
square hole at the top; when they api^ar at X. 

The form or general frtune-work o! all these in- 
atrumeQ >8 is similar, and easily understood from the 
eut. The management of the instrument ia best 
given in die inventor’s own words, especially at 
they are applicable to all similar contrivances. 

The instrument being fixed by the clamp and 
screw A to the table and paper on which the 
drawing is to be made ; look through the eye-holeF, 
having the front of the case B, which contain the 
glasses opposite the obje^ct to be copied, adjusting 
it by means of the joii^s C and p,'^tting the first 
line perpendicular, (ft whole gf the tracing will 
prove to be in true perspectivei 

If objects can be seen distinctly on the upper 
part of the paper, and not on the lower, incline the 
case B downwards by the joints C and D, until the 
reflected image is on the part of the paper required.' 

** iVIany jicrsons.’^upon first attempting to use the 
instrument, occasionally lolse sight of their object 
or pencil by^ an unintentional motion of the ,cye ; — 
to avoid which, contract the eye- hole I? by means 
of the eyc-pjeee which covers it. 

'J’he greater the distance from the object, and the 
higher the case containing the glasses, is from .the 
draw'ing paper, the larger the ininge will be^ repre- 
sented, which is obtained by the sliding tube H, 
and fixed to any point by the tightening screw I ; on 
the contrary, tlie nearer the object and shorter the 
instrument, (he smaller the drawing. Tlie sliding 
tube U is divided for the purnoue of ascertaining 
the height of the instrument, should the drawing 
not be (iiiishfd at one time. 

' Some little attention is uecessary to the posi- 
tion for 'taking profiles^^etcliing flowers, &c, — 
DaiktHi one half of the to shade the instru- 

ment, and place the objwX on the opposite part of 
the table in the light, having the table close to the 
window ; the latter always to the righjt hand, as in 
the mannej usually adopted by artists'wheii taking 
likenesses. 

“ The eye-hole F should be kept dosed when the 
instrament is not in use.* Sliould the mirror be- 
come dull from the damp or dust, remove the bottom 
B by means of the screw ]j. Slide the front glass 
gently downwards for the purpose of cleaning the 
mirror. Care being taken the instrument will be aS 
perfect as ever.*' 

SholUd any of our readers not fully understand 
the above, they may see it at Messrs. Ackerman’s, 
in the Strand. 


ANIMALCULES, OR MICROSCOPIC AND 
•INFUSORIAL ANIMALS. 

Of the multiplicity of objects, which the almost 
incredible powers of tlie microscope have brought 
under our observation and scrutiny, perhaps that 
class of animated beings denominated animaltfules, 
may be considered' the most remarkable. The 
bare knowledge that there are myriads of atoms 
(and, in the scale of living creatures, we can call 
them nothing else) existing in a single drop of 
water, recreating and 'executing all the various 
functiuns and evolutions with as much rapidity and 
apparent facility as if the range afforded them were 
as hoiindiess as the ocemf, must carry with it an in- 
tensity of interest to the mind of every human be- 
ing ; of every one, «t least, .^^who is at all accus- 
tomed to meditate 0*1 the perfections of nature, and to 
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recognise and adore thehand that guides her througii 
all the vast variety of her stupendous operations. 

The term aniraalcule, wltichjmplies nothing more 
than the diminutwi of animal, has been commonly 
used to denote those living creatures inhabiting 
fluids, which are too minute to be scanned, or even 
seen by thq’haked eye; such, for instance, as those 
produced in inconceivable numbers fregn infusions 
of animal and vegetable matter j it comprehends as 
well such as are found in, and are peculiar to, the 
bodies of larger animals. 

In the variety of systems that have been put 
forth, respecting these evtraordinary creatures, the 
main chararactcristic of eaoh have referred either 
to a difference in their size, pr to the general ap- 
pearance of' their external forms. Until the intro- 
duction of vegetable coloring iuto the fluid, which 
supplies them with food, — an experiment that has 
been attended with very successful results, — these 
creatures were •commonly supposed to be entir/jly 
^devoid of internal orgauizatioii,' and to be nourished 
by the simple process of cnticular absorption. By 
the application of colored substances, Which, more- 
over, have been found to invigorate rather than to 
depress the animalcule, and to mantain it in tue 
full exercise of all its functions, this erroneous 
notion is set at rest, and an internal structure is 
disclrn^d in some, equal, if not surpassing that of 
many of the larger invertebrated animals, and nnrn- 
prising a muscular, nervous, and, in all probability, 
vascular system ; all woudcrfully contrived for the 
performance of their respective offices. 

The most obvious portion of tlicir internal struc- 
ture is undoubtedly that connected with the digestive 
fut^ions ; and hence it is that Ehrenberg has se- 
lected this aa the leading feature of his arrangement, 
denominating his two grand divisions of the Phy- 
tozoa, Polygastrica and Rotatoria; the former ut 
.'.which includes such as are possessed of several dis- 
tinct stomachs or digestive sacs; and the latter 
such as have true alimentary canals, and rotatory 
organs provided with a nqipber of cilia aptly dis- 
posed for promoting the objects of life : these two 
» grajid divisions of the Phytozoa are afterwards sub- 
divided into families and other minor branches. 
The cilia, in their different combinations, supply the 
means of loroinoLion, projielliog the cicalurc irt 
many cases with great rapiditg (hrough the water : 
they are apparently stilT, like eye-Iiishes ; and from 
Dr. E.’s description of some of the larger ones, they 
Issue from bilihous substances at their bases, and 
being acted upon by muscular flbres are capa- 
ble of being moved to and fro in particular direc- 
tions, so as to occasion a current of the ffuid to flow 
towards the mouth of the animalcule, by which if 
is furnished with fresh water or food. They are 
^sometimes disposed, as before stated, round ceitain 
organs of a circular form, which, on account of their 
peculiar vibrations giving the appearance of a rota- 
toiy action, are termed rotatory organs. A secotnT 
curious feature in the construction of some of these 
minute creatures are the tefect or bristles, attached 
to the surface of their bodies : these sliort moveable 
hairs in all probability act as finsj and contribute 
greatly to their means of motion. The third feature 
arc the fincmt, or hooks, setaceous appendages 
curved at their extremities, and serving the creature 
to attach itself to any object it chooses. A fourth 
art* the sfyUf jointed at their base, and differing 
from the cilia in respect of their -being unable to 
eflVet a rotatory motion ; these, however, are mom 
flexible, and have more play than the la- 
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dependently of these ))t*culianfies, some animalcules 
possess the extini'nlirnry faculty of thrusting out, 
or elougatiii-. ))Oitions of their bodies at various 
points, wljh h. aVuming the nii'^)caranee of legs op 
fins ;\i-e fenned vanahle pi'vcc&acSf and enable the 
m'alurc to ufilk or swim. ' 

Tt vas a favorito hypothesis with naturalists, 
some yens ^go, that the class (»f animalcules under 
con-iiieration was entirely notniNhoil by catuneous 
■ih sorption, and that no suitable organa for tfans- 
initling ami digesting food were discoverable. H.iron 
fi'Ieichoii*wa» the first who brought the ti nrh of this 
theory to the test; for having tinged some water 
containing animalcules .with carmine, lie found on 
tin; second day that only sonm distinct ca\ities in 
the interior of their bodies were filled viitli the 
coloring matter, (\ideutlj dcinonstiMting the e\- 
istence of an aliment ary struriviio: here, however, 
lie left tlic subject, and it is to Dr. Ehrenberg's 
farther iiucstigatioM of it that we a^c indebted for 
an accurate drscriptlon of their different forms. In 
more recent experiments it ha^: been found iuhisabic 
to CTnjdoy vegetable coloring sub'-t nici s in tlieir pnn 
state; siicl!, for inst nice, as F'lp green and indij^o, 
vvbiob, together with the valualOc aconisiti.iu of ;ni 
CKedlent' in'sti mnent , enabled the tJoetor to con- 
tribute much to our previous-y impel t'l cl knov\ledge 
ctf this liraneh of ualnral history- • 

Method of prnenrnpj if'on . — In thr f^election of 
fenbstances for infusions, such as st.dks, lune-, 
ilawers, seecih of plants, co’c inesl be t ikcn 

that there be no admivturc of quinine in them, or 
the intention will lie fru'str'itcd. IrnmerhC these, 
whatever they may bt-, for a few d ivs, in f-oim* ckar 
water, when, if the ve.sscls wiiicli contain them he 
not ngilated, a thin pellu-lc or film will be di?cei%('d 
on the Burface, which, under the iiiicui.scope, will 
be Been to be inhabit,cd by severed des^-niitions of 
uniriialcnU’S ; the first produce are commonly tho-:e 
of the sinqdest kinds, sindi as the ^lonads In a ' 
Iciv days more, then- iiMruhcas ^vill increa^(; to such 
an .imaxing extent, that it w’ould be utterly iinjjos- 
sihle to coinpul ’ llio-*e id a «=mgle drop of llii* tluid. 
After this, again, thev will begni to dbni.iisli in 
•^number*!, an«l are generally su]>]i!mfed by others ot 
a largrr species and more ])ei led o»*gniiz-ition ; — 
sneh as tlie Cyolidia, Ibnamf.sia, K'ol qvi.he. «Ve. — 
it Is woftliy of remark here, ho. vrver, th.>t m their 
j»rorluction they do '‘not pursue any regular order, 
even in .similar infiUions. If the \cv,-,el h,-- large, 
and the circujflstances under which iMs fixed suOi- 
ciently favorable,, a ytill iiiglier dcJcription of .mi- 
inalnilfs will .succeed, viz., the Vorticella, and, 
lastly, the Brachioni ; and thus a single infusion 
V ill repay for the little tiouble of making it, with 
n great variety of species. Water in wlncii flowers 
have been steeped will be found to Hhuund also i 
with animalcules ; and it is remarked by G, lA'ach, 
K.“q., that the le,aden troughs constantly appropri- 
ated for birds to drink out of, contain several dc- 
fc<“riptions of them, arnl more “specially those of the 
whctl grnns. In ponds, too, especially in the 
ah illowpfjrtK, near the edges, and in tlie. immediate 
Ticinity of xvytcr plants, prodigious quiinlities of 
all kinds n yy lx- rai,ily piocurcd ; so that po.'j.se-,s- 
inj^f^is wo d(j, wui'h myriads of them all around ns, 
thitt impregnate every' thing that we eat ! 

toucli anti breathe, .mi auAicty to know' j 
i!ioJ?^0Soiit them, ami the cllc Is th.cv produce, i 
but be rcg. 4 rdc.l a, laii.n'al juid laudable. | 

I •>'} j:' t ji 


OH. PAItfriNO. 

Jroin 1117 .) 

Second Pahtfhifff or Second Sfnpe. — The second 
painting hcgiliS with laying on the smallest quantity 
of poppy oil, then wiping it almost all off with a 
dry piece of a silk handkerchief. • 

The second painting is also divided into two parts : 
one, the fiPBt hay of the second painting, which is 
scumbling the lights, and gla?,ing tlie shadows — tbo 
other, finishing the compic.xion with the virgin tinfe, 
and improving as far as you can without daubing. 

First . — .Scumbling is going over the lights where 
they arc fo be changed, with the light red tints, or 
sonic other of their own colors, such as will ahvay.S 
ch ar and improve the conl||exi()n, with short btiff 
pencils, but such fiarts only as require it, othenviso 
the beauty of tin. fii>t painting will be spoiled. 

The light red tint improved is the best color for 
.scmnbling and improving the complexion. Ingene^ 
ral, where the shadows and drawing are to be cor- 
rected, you sliould do it \vith*^the bhadei tint, by 
driving the color vi'ry sriff and bare, that you may 
the easier rc-toueli ,'md change it wiih the iini.'.hing 
tints. Solhc pruts of the Hhadow.s should be glazed 
w'ith st>me of the tran'ij'-arent shadow ^colors, such 
as will inijirovc an<l come very mvir-lo the life ; but 
be sure not to ki^ »»ji t(>o much of it, for fear of 
losing the loie of the liivt pi’nting, tlie ground of 
which MiouM nls'ayj cpjHcir tbniugh the gl.azing. 
Be vi^ry cai'tfrd in iniiting Ihc lights and shadee, 
lluit they do not mix rb ad mi*l mealy, for the more 
the lights frtix with tlic siiadcs the more mealy those 
sIimIcs will appear. TIi'j ^ fir tlie coinple.xifm is pre- 
pau'd and iniprou-dfi'ioi dc r toreccivi the virgin tints. 

Srf07id.'— do ONcr Uie complexion with the virgin 
tints. These are tluj colors which also improve the 
coloring to the grcitest^^i ction, both in :he lights 
and sliadows. I>eavc flnints and their g.ounds 
clear .and diFtiiict, and wnilst the work is safe and 
uiKoidlicd leave whrit is further required for Uie 
next bitli^ffg ; for in .aliciopling tlm finishing touches 
before the orh< r U dry you will lose tlie spirit hnil 
diawing, and )oiir color-, will hecomo of a'diity hue. 

Thnd Paintuu/ ur Fhihhiioj.-'-W is to be suji- 
posrd <hc complexion now wants very little more 
than a few light tonelic':, therefore there will be no 
ocea^ion for oiling. 

Begin wifli correcting all the glazing first wliere 
the glazing serves as a giound or under part — tlieii 
dctcTOiinc what should he done lucvt before you do 
it, so that you may he able to make the alteration 
on the pait with one. stroke of the yiencil. By thi.s 
method you preserve both the glazing and the tints, 
but if it happens that you cannot lay such u variety • 
of tints and finishing coloi h .as yon intended, it is 
much bettf r to leave off while the w'oik is safe and 
in gf>oil order, because those few touches, which 
.vyoold endanger the beauty of the coloring, may 
easily be done, if you have patience fo stay till the 
colors are dry, and then without oiling add those 
rini.shing.s wilh free light f.trokeft of the pencil. 

Uembrandt touched uj) Ida best pictures a great 
number of times, letling ijicrn dry between. It was 
this method which gave them their surprising force 
and spirit. U. is mucli easier to soften the over- 
si roug lints when they me dry than when they are 
wet brojiuse you may add the very colors that ai'ft 
wanting, without endangering the dryw'ork. 
rAiN'iiNo 

Tiic right method of p.iinting draperies in general 
\t lo make out the whole or first lay with three colors 
imiv. viz. the light, middle tint, mul shade tint. 
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ObsorJe that the light should rather iurdine to ;i 
warmish hoe, and the middle tint *iIiould he iTUide 
of friendly working colors. The shade tint should, 
be made of the same colors as the middle tint, only 
with less >ight. The beauty and character of the 
folds, and the ptinc4)al lights and shades are made 
with these three colors only. 

The reflections of drn))enes and satins are gene- 
rally produef ions of their own, and are rd ways lighter 
* than the shadows on which tli-'y are fonnch and 
being prodiH»f'd hy light will ronseqnently have a light 
warm color mixed with the local' color that receives 
them. ^ 

In the first hy the lights should he laid with 
plei hi nT cold 'nd* the ‘*1 and softened 

into character with the middle^ tint very correctly. 
Next make out all the ])arts of the ^h.idowa wntli 
the tint driven hire. *■ After tins comes the middle 
tint for the several lights and gradations, which 
should be \r y nicely wrought-up to elrir icter, with- 
out toneliiar ;\'iy of the high licljJ i which finiJi the 
fir^t lay. . * 

Ihdore we proceed to )>articnldr colois, it will he 
proper to make some obsjTV ition'^on then* grounds, 

Jt oflen happcTi'i that the cdor of the cloth is V'mv 
improiv.r lor the ground ol th(‘ drapery, and when 
it is ■ yon '•'•hould ch.\' ih iT ‘ tohv vhieir 

an; most proper t<t loiprovr and 'iupporl the finish- 
ing colors. 'I’ijis' metlicd (.>f liead coloricg must 
preserve them in 111 *' gre-iti st hish'e. Jn de id co- 
loring you '■lioUid lay the lighu and shvles in a 
manner so as only h) ^ hoiv a f nut idv i of Llieni, v.iih | 
K'gard to (h<' sli,ijif’*aiid rontehiig-, of the 
The-e should he mixed and !;rol,c in a leinJi r ffan- 
iicr, and then aqlleiud nith a he;»''‘to(d, sn tl\at 
iiotliing rough and une\en U le^t tn inteiviipl or 
ijiirt the cfta'Meter of ih-’, fu^dng cfdur. 

S/dm. — Ml whitBpiioulil he pairifcd on 
white grounds, laid with a good body of color — be- 
cause <lws color L'inks more into the ground than 
any oll'Ci*. ^ • 

'J'liere arc^tdur degrees of colois on the firrit 1a\ 
to wliite, sal 111 The tiist ii the fine while for tic* 
liglits — (he sf c’ond is the first tint, which i.*. ui.sde 
of fine nhilv' and i litrjc ivory block. Tiie nieldle 
lint .should be made nt ivliite, hViek, .iml m li»ilj 
Indiim led. The idncle lini should loulc nt M'C 
same color as the middle tint, but with Icsi wh't^/ 
80 that it is diuK caiough for the .^' idnwri ingcnei.d, 
with which to make out all the parrs of theahadow.s 
nicely to character, which is Ihewoikof (he fir^t 
lay. Next follow tlie rellcobs mid finishing tinls. 

0 .! J? 1 t 

AC(ii:cTU:s. 

• ( /ili’i it.ui’d J / nm ‘ .m , ) 

M. SyWArtT, SO well known for (he lunnber and ; 
beauty of hi> researches in ueouslic.s, has prove il 
I1 k\; a higli note of a given intensity being heard bv 
f^onie fai.s,and not by ol hers, must iml he attribut' d 
1o its pitch, hut to its fcehlenes.s. . Mis expeiiin»‘nts, 
nnd those more reecnily made by Ib-olVssor W he.it- 
htone, show, tint if the pulses could be rendered 
sufficiently poweifid, it would be difficult to fix . 
limit l.j human hc.inng at cither end of the ircalc, 

M. Savurt had a ttlieel made ehont 9 inches in di- 
aiiKtcr, with 300 teeth set at equal <h';tances lound 
its nm, so tlul while i»#mo»ion each tooili sue. 
<^ssively hit on a piece of c'.id. The (otic in- 
creased ill ])it. h with the ra]>ii!ny of the rotation, 
and wtis wry jmio when tlm iiiini'jcr of strokes did I 


I not cjci-ed throe or four thousand in a seeoiul. b\it 
ljiii:yo'id that 11 hecaine ft-eble .and indiatinei. Wnh 
a wheel of a lari; a imicli higlior tone 

be ohtained, b£ .the Ivotli being wider npni, 
the blows wore more intr-ns^ :md more 80 ]iarated 
from one another. ^ M ith 'i?X) teelli on a wheel 32 
inches in diaineter, the' .sound inodueeif by TJ/lOO 
strokes in a MTond wag audible, which corresponds 
to 21,000 vibrations of n, im ‘ al chord. ISo that i 
the. h-uriin c;|r cm apprtcia a sound which only 
lasts the 2 f, 000th part of a S‘ ond. This note was 
distincliy heanl by M. t^acu t, ,intl by sevr t,tl per-jons 
uho were prc.-enl, which (Oiivinerd hm*, th it w(th 
anntliir appar itiis, htill irairc' acute soim-h mudit. 

I'Ul 

d>r(:K()!\ nj »VfVm.yy. — A stiing or wire sliele 
u’cn two pins, when drawn and suddeul 

;o, v'iii viIiimV till iN own ligidily and I he w 
sistanee of th< .. dan-e it to i T!i< i* o-i-iUaluma 
rnav lie ri i evMy idar fined to one 

plane tlic nu'/i nmunieated. 

In th where, striuj'^a aie sd t b" 

a baiiirj'er at om- v\i u'ni'.if y, (Jie vibiatiou'-i p' ;.blv 

eomsist of a bid||^ niiinmg to and fio, irorn 

end. iJifieient. iuodc'' of vibration may be ol 

from the tame sonorous body, .^npjaisc a vi 

string \'i give ct tlie jii vte, 

is ibe tu'id i-^nbil imt'* of lh(‘ 

lightly (oucl 1 c\ icily in tljc m'd 

the point at st, <‘aJi half will i 

{IS fast as ( b: itj 

(he v^iTittal 

aboMi ' hi lo 

and tin 

When n p.omt ,L .i Cnnl nl tin i' 
is Kept at ie-.r, Iha vibwilimi wi/l 
last .as*lIiO‘C (-f tb.; wl.ola stam ;, 
twcltlhah ’ (' \\ lien oint 

( fourth of wImIc, tbr' .iions 

I ti)ni’>» IS (. i‘.e of t 

j uill gac ib!a oel 

1 oeate so.ui 
' incnbft no 


]V 


Tbo eat represenU mu'.icd o^s m vibr.ii'o:. ; 
tfte ‘'tr.iit lines III* ‘ (Ic tu when at rv“.;. The 
first (igure at' the tlu'*e wcaaid give tbo {und«m''titar 
note, a>, for e\.i'op!c, 'lea low (A 'I’be second and 
third iicmes w ».il { j’m' tbv' tu - t audM'COudhnp- 
niori'rs ; ih.d ib, Lin- in t i\e .md the I2th above tl, 
X .N \ hi iug tlic poilil- of n ijl. 

it i>. I'lear fnu i what h.is been stated, (hal the 
stung, (bus vilir.'itmg, couJd ned give thesiC bar- 
inoiiiies siKiutaiu’busly unless it du ided itbclf at ify 
aliquot p.o'ts ini') two, thicc, four, or Mnore’^ig- 
luenth in oppenite state*' of vibration, fti’paivdfd bv 
poml'n a.'lually at re.'t, Tn ]>n)of of this, pic "C'? of 
pa))er pbmed on the string at the half, thiid, fouiih, 
or other aliquot poinis, according to l'"' corres- 
ponding harmonic sound, will ivniain on ii during 
it\ viinvdioi', hut will instantly (Iv oif from any of 
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Jthe interaiediat-j i»oints. The points of rest, called 
the nodal poiiirs c f the string, are a mere conae- 
quence of rho I iw of interferences. For if a rope, 
fastoiu'd at one end, be moved to and fro at the 
other c.\'(reinity, so (as to transmit a succession o! 
(•(jual waves along it, they will>bc successively re. 
flictcd when they arrive at the other end of the 
rope by the hxSd point, and, in returning, they wi!' 
^ occasionally interfere with the advancing waves ; — 
and, ns these opposite undulations will, at certain 
points, destroy oto another, the pdint of the rope 
in which this, happens will remain at rest. Thus 
series of nodes and ventral segments will be pro* 
iluced, whose number will depend upon the tension 
and the frequency of the alternate motions commu- 
nicated to the moveable end. So, when a airing, 
fixed at both ends, is put in motion by a sudden 
blow at any fioiiit of it, the primitive impulse 
divides itself iiitq two pulses running opposite ^ays 
which are. each totally reflected at the extremities, 
and, running back again along the whole length, 
are again reflected back at the other ends. And 
thus they will continue to run backwards and for- 
nvards, crossing oru>., another at oifch traverse, and 
occasionally interfering so as to produce nudes ; so 
that the motion of a string, fastened at both ends, 
consists of a wave or pulse, continually doubled back 
on itself by reflection at the fixed extremities. 

Harmonics generally co-cxi.st with the funda 
mental Sound in the same vibrating body. If one 
of the lowest strings of the piano-forte be struck; 
an attentive eir will not only hear the fund imental 
note, blit will iletect all the others sounding along 
with it, though with less and less intensity as their 
pitch becomes higher. According to the law of co- 
existing undulations, the whole string and each of 
its aliquot parts ’are in different and independent 
states of vibration at the s.aine time ; and, as all 
the resulting notes are heard simultaneously, not 
only the air, but the ear also, vibrates in unison 
with each al^tl\e»same instant. 

Harmony consists in an agreeable combination of 
sounds. When two^cords perfonn their vibrations 
in the same time, they are in unison. Hut when 
fheic vibrations are so related as to have a common 
period after a few oseillutiona, they produce con- 
cord. Thus, where the vibrations of two strings 
bear a very simpU ^relation to each other, a.s where 
one of them makes two, three, four, &c. vibrations 
in the time the otber makes one ; or if k accom- 
plishea three, fonrl &c. vibrations while the other 
makes two, the result is a concord, which is the 
more perfect the shorter the common period. ' In 
discords, on the contrary, the beats arc distinctly 
audible, which produces a disagreeable and harsh 
effect, because the vibrations flo not bear a siinplf 
Illation to One another, as where one of two strings 
makes dighb vibrations while the other accomplishes 
hfteen. 

VihroHon — A blast of air passing over 

the open end of a Cube, as over the reeds in Pan’s 
pipes ; over a hole in one side, as in the flute ; or 
through the aperture called arced, with a flexible 
tongue, as in the clarionet, puts the Jnternal column 
of air into longitudinal vibrations by the aiternate 
condensations and rarefactions of its particles. At 
the same time the column spontaneously divides 
into nodes, between which the air also vi- 
tes longitudinally, hut with a rapidity inversely 
portional to the length of the ^oli visions, giving 
me fundamental note or one of its harmoflics. 

A pipe, either open or %hat at both ends, wlken ! 


Bounded, vibrates entire, or ’ divides itself spon- 
taneously into two, three, four, &c, segments, sepa* 
rated by nodes. The whole column gives the funda. 
mental note by ’waves or vibrations of the’ same 
length with the pine. The first harmonic is pro- 
duced by waves half as long as the* tube, the second 
harmonic by wavea a third as long, and so on. Tlic 
harmonic segments in an open and shut' pipe are 
the same in numbpr, but differently placed. In a 
shut pipe the ends are nodes, but in an open 
pipe, thcreds half a segment at each extremity, be- 
cause the air, ‘at these points, is neither rarefied nor 
condensed, being in contact with that which is ex- 
ternal. If one of the ends of Che open pipe be 
closed, iCa fimdanental note will be an octave lower, 
the air wrill now divde itself into three, five, seven, 
6tc. segments ; and the wave producing its funda- 
mental note will be twice asUong as the pipe, so 
that it will be doubled back. All these notes may 
be produced separately, by varying the intensity of 
the blast, lllowing stet^dily ana gently, the funda- 
meiital note will sound ; when the force of the 
blast is i'lcreased, .the note will all at once start up 
an octave ; when the intensity of^ the wind is aug- 
mented," the twelfth will be heard, and by continu- 
ing to increase t\>e‘ force of the blast, the other har- 
monics may be obtained, hut no force of wind will 
produce a note intermediate between these. The 
harmonics of a flute may be obtained in this man- 
ner,* from the lowest C or D upwards, without 
altering the fingering, merely by increasing the in- 
teusity of the blat^, and altering the form of ttie 
lipte Pipes of the same dimensions, whether of 
lead^ glass, or wood, give the same tone a.s to pitch 
under the same rircumstaiices, which shows that 
the air alone produces the sound. 

(Chn/mjgpipn 

ON BURNISHINO. 

To bm-niah, an article is to polish it, by removing 
the small eminences, or roughnesses voon its sur- 
face ; ami the instrument by which it is performed 
is denominated a burnisheh. This mode of poli.sii- 
itig is the most expeditious, and gives the greatest 
lustre to a poli.shed body. It is made use of by 
^old and silversmiths, cutlers, lock.siniths, and must 
of the workmen in gold, silver, emiper, iron, or steel. 

It removes the marks left by the emery, putty of 
tin, or otber polishing material.^ ; and gives to the 
burnished articles a black lustre, resembling that of 
booking-glass. 

The burnisher is an instrument, the form and con- 
struction of which is extremely variable, aceordii^ 
Ing to the’ respective trades ; and it must be even 
adapted to the various kinds of work in the samo 
art. In general, as this tool is only intended to 
eTa inequalities, whatever substance the burnisher 
IS made of is of little consequence to the article bur- 
nished, provided only, that it be of -a harm sub- 
st-ince than that article. 

We shall first * describe the art of burnishing 
filver articles, and afterwards point out the variety 
f modes in which the burniaher is used in other 
arts. 

When silver articles have received their last 
^ashion from the ailversmith's hand^, that is to say, 
'heii they have been worked, soldered, repaired', or 
djnsted, they are sent td the buiniSher, who faai( 
he care of fiuUhing them. muMt begin by 
leaning off any kind of dirt which ttuir surfaces 
lad contracted whilst making, as that would en- 
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tire.ly spoil the perfection of the burnishing. For 
this ]»urpost;, the workman takes pumice-stone 
powder, and with a brush, niad^ very wet in strong 
soap-suds, he rubs rather hard the various pa^s of 
Ills work, even those p^^rt.? which al'Cvto remain 
dull ; and which, nevertheless, receive a beautiful 
white appearance. He then wipes it .with an old J 
linen clgth, and proceeds tp the burnishing. ^ 

The burnishers used for this pupose, are of two 
kinds, some of steel, other of hard stone. They 
are cither curved or straight ; rounded or pointed ; 
and made so as to suit the projecting parts, or the 
hollow of the piece. 

Stone buruishers are made of blood-stone 
ihcsmatiif) cut, and either rounded with the grind- 
stone or rubbed, so that they prei^nt, at the bot- 
tom, a very blunt edge, or sometimes a rounded 
surface. These are polished with emery, like steel 
burnishers, and are finished by being rubbed upon 
a leather, covered with crocus mariis. The stone 
Is mounted in 'i wooden handle, and firmly fixed by 
meaus of a copper ferule, Vhich encircles both the 
stone and the wood. The best blood-stones are 
those which conUiii the most iron, and whh^h, when 
polished, present a steel color. 

The operation of burnishing is very aiinplc : — It 
is only re<iuisito to take hold of the tool very near 
to the ferule or tlie stone, and lean* very hard with 
it on those parts which arc to be burnished, caus- 
ing it to glide by U backward and forward move- 
numt, without taking it off the piece. When it is 
re(|uiBite that the hand should pass over a large 
surface at once, without losing its point of support 
on tlic work-bench, the workman, in taking hold of 
th<i burnisher, rnufiit be careful to place it just under- 
neath his little finger. By this means the work is 
done quicker and the tool is more solidly fixed in 
tlie hand, * ». 

Duriii^ tlie whole processJ'tha tool must be con- 
tinually moistened with Black soap-suds. Thu 
water with which it is frequently wetted, causes it 
to glide more easily over the work, prevejyits if from 
heating, and/aciliUtes its action. The black soap, 
containing more alkali than the common soap, acts 
with greater strength in cle«qwing off any greasincss 
which iiugUt stdl remain on the surface ; it also 
more readily detaclics the spots which would spoil 
the beauty of the burnishing. 

Ill consequence of the friction, the burnisher 
soon loses its bite, and slips over the surface of the 
article, as if it were oily. In order to restore its 
action, it must be rubbed, from time to time, cn 
the leather. The leather is fixed on a piece of hard 
wood, with shallow furrows along it. There are 
...riicrally two leathers— one made of sole-leather, 
and the other of buff-leather. The first is impreg- 
nated with B, little till and crocus mariiSt and is par- 
ticularly qsed for the blood -stone burnishers ; tlie 
other has only a little putty of tin, scattered in the 
furrows, and is intended exclusively for rubbing 
steel burnishers, as they are not so hard as the blood- 
stones. 

Blood-stone being very hard, tlie workman uses 
it whenever he can, in preference to the steel bur- 
nisher. It is, therefore, only in small articles, and 
in difficult places, that the steel buruishers are 
used ; as they, by their variety of form, arc adapted 
to all kinds of work. Bat, in general, the blood- 
stone greatly reduces the |pbor. 

When the articles, on account of their minute- 
ness, or from any other cause, cannot be conveni- 
ently held in the hand, they 4re fixed in a conve- 


nient frame on . the bench ; but, under all cirruiu- 
stances, the workman must be very careful to 
manage the burnii-hiT, somas to leave uutouduid 
those parts of the work which ace intended to re- 
main dull. •When, in burnishing anyartitde, which 
is plated or lined with silver, Jip perceives any place 
where the layer of precious metal is removed^ he 
restores it by silvering these places with .a compo- 
sition snppliwl by the silverer, which he applies 
with a brush, rubbing the part well, and wiping it 
afterwards with an old linen cloth. 

‘ The burnishing being finished, it only remains to 
remove the soap-suds which still adlicrc to the sur- 
face of the work ; this is effected by rubbing it with 
a piece of old jinen cloth, which preserves to it all 
its polish, *'and gives so great a lustre that the eye 
can scarcely bear to look upon it. But when the 
workman has a great number of small pieces to 
finish, he prefers throwing them into soap-suds, and 
drying then! afterwyds with sawdust which is more 
expeditious. • 

The burnishers of articles which are not silver, 
follow nearly the same process as that above de- 
scribed. W^e shall briefiy notice the variations to 
be observed in each case. 

Thp burnishing of gold-leaf or silver, on wood, 
is performed with burnishers made Of wolves or 
dogs teeth, or agates, mounted in iron or wooden 
handles. When they burnish gold, applied on 
other metals, they dip the blood-stone burni.sher 
into vinegar; this kind being exclusively used for 
that purpose. But when they burnish leaf-gold on 
prepared surfaces ofjrwood, they are very Crireful to 
keep the stone, or tooth, perfectly dry. The bur- 
nisher used by leather -gilders is a hard polished stone, 
mounted in a wooden handle : this is to sleek or 
smooth the leather. 

The ordinary engraver's burnisher is a blade of 
steel, made tbiii at one end, to fit into a small 
handle, which serves to hold it by. The part' in 
the middle of the blade is rounded on the conviix 
side, and is also a little curved. The rounded part 
must be well polished, and the tool be very h.7rd. 

They use this burnisher to give the lost polish 
to bu^li parts of copper and steel plates as may have 
been accidentally scratched, or specked, where false, 
lines are to be removed, and al>o to lighten in a 
imiull degree sucdi parts as have been too deeply 
etched or graved. • • 

In clock-making, they burnislr those pieces or 
parts which, on account of their size or form, cannot 
be conveniently polished. Tlie l)urf^i^hers are of 
yarious forms and sizes ; they arc all made ol cast 
steel, very hard, and well polished; sonic arc 
formed like the sage leaf files, others like common ^ 
files : the first are used to bumisli screws, and pieces 

brass ; the others are used ^for fiat pieces. The 
mock-makers have also very small ones of this kin^ 
to burnish their pivots ; they arc called picoi-dur^ 
nishers, ^ , . 

The burnishing of pewter articles is done after 
the work has been turned, or finished off with a 
scraper ; the burnishers are of different kinds, for 
burnksliing articles either by hand, or iu Uie iathe ; 
they arc all of steel, and while Si\ use are rubbed 
with putty powder on leather, and moistened with 
soap-suds. 

The burnishing of cutlery is executed by means 
of hand, or vice burnishers ; they are all made of 
fine steel, hardened, and well polished. Tlie first 
kind have nothing particular in their construction ; 
but the vice-burnishers are formed and mounted 

















APPENDAGES TO TPIE LATHE. 


CHUCKS. 

A PRiisoM possesaing a lathe, and desiring to fix 
any material for tlic ^)urpose of turning it into a 
regular form, employ.^' for that purpose a small ap- 
paratiis, called a chuck. Under this general term, 
therefore, is included all those tools which serve to 
connect the material to be operated upon, he it wood, 
stone, ivory, or metal, to the mandril of the lathe. 

Chucks are called by general names, according to 
the substance which forms them, as wood chucks, 
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brass chucks, fic. ; and by particular names, ac- 
cording to their form, and the particular purpose 
for which they arc intended. It will be at once 
evident, that as Ihc art of turning produces such an 
endless variety of forms, and is applied to such nu- 
merous purposes, the chucks that would be adapted 
to hold tightly one object would be quite inappli- 
cable to another, and this without reference to 
size, or hardness of material worked upon, though 
tliese must by the turner be also taken into hia 
account. 
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Chucks may, propriety, be dividetl into two 
^llasses : one class coni'l^tl^^^ of simple chu(‘ks, or 
such as bein^; lixcd to tlie in.uidril of a lathe an; 
capable only of eoiiiiminicating motion around a 
detennincd avis, such* .is they themselves receive ; 

Jj coii'>i f|Ui*nce of whien tlie wood, iSte., f.istened to 
tlieiii .It quires a certain rotatory motion, and a eut- 
tin^i; tov)l held .against it removes only the parts 
which aic equally distant from that axis. This 
being the ease, all bodies turned, when fived by a 
simple chuck, assume a round form ; a seetion of 
them at any part shows a circular disk, and all the 
ornament^, wdneh the turner m.ay have thought 
proper to ])laec iijioii them, extend wholly round 
the eircumferenee, at right angles to their centre of 
motion. Also if such bodies be cut exactly in half 
longiiiidiiutlly, the one half will precisely correspond 
with the oilier.* Of such nature as this are most 
of the objects eommoidy made by the turner — such 
as cylinders, spindles, legs for articles of furniture, 
balls', liandles, rings, knolis, and a thousand other 
articles, or parts of artieh’s. 

The second class of chucks is of such a character 
that the axis of the woik can be changed a« the 
operator jilcases, so as to throw the eentie of motion 
to any point, and to make the work reiolvc round 
any given avis. Tn eonscipience of this an endless 
variety of beautiful forms is piodiieed, and which 
cannot even be attempted by tlu* common chuck. 
This is particularly the ea'^e with surf.ice turning: 
that is, rendering a Hat, or nearly flat surface oriia- 
inental, by means of the lathe, and which has ,'ulded 
much to the be.uity of watch eases, and eiigraied 
cheeks, ive., for b.'inkers. According to Ihe nature 
of this orriamentrd work, the <*hucks w’luch produee 
it arc called the eccentric ehiiek, tlie oval chuck, 
the segment engine, the geometne eliiiek, &e. Wv 
shall endeavour to illustrate the whole of the-e in 
turn ; at present it is necevvary to coniine our 
attention to those of a more sinijile cliaractcr, not 
only because the common turner, but the engine 
and eccentric turner equ.dly employ them, not 
merely to roughly cut the wood, ikv.y jireviously to 
Using the complicated chucks, but in conjunction 
with them. 

Before imiking chucks for our own use, the 
character of the nose of the mandril is to he observ- 
ed ; if it h.'ive a fauale screw, that is, a hollow' 
screw, it will be necessary that all the ehueks to lit 
it should have a corresponding fte screw, such as 
are represented as bedoiiging to all tin; hgures given; 
but to cut these screws is not always an easy opera- 
tion for the young turner, nor are tliiiy so eouvenieiit 
those which are themselves furnished with a 
hollow screw. To make this screw is the first 
requisite, and it is usually ilone by drilling a hole, < 
o^roper size, and screwing into it a tap, jirepariid 
for the purjiose, which cuts a thread as it proceeds. 
It is evident that, to unite this with the mandril, 
a connecting piece is neee.ssary — such a one is 
represented in Fig. 1, where are si-eii two screw.s, 
one of which fa.stens into the mandril, the other 
into the chuck. A shoulder is h ft between them, 
that each may be steadied, and a hole is cut into 
the shoulder sideways, in order to put a short lever 
in it when it is screwed up or loosened. 

• It is necessary lo notice an apparent exception to 
this general description, m favor oi screws, and also of 
water cocks, and perhaps a few othn articles; but the 
thread o'f screws is formed by altonng the posiiioii of the 
tool, and water cocks by smblcsily stopping the mandril, 
■o that the tool cuts but half round. 


The Square-hnh Chnvk is represented in Fig. 2. 
It is of tiic first necessity for Ihe turner — the squaie 
liole is of sucli a ti/e as lo fit all the usual hits and 
larger drills. It is well adapted to hold large wires, 
or such other things as may he cut to a square jiliig 
at one end. Often a square plug is made to use 
with it, having a still sm.iJler hole in its eeulie for 
smaller drills and wiles— two or tlnee forked ends 
are usually furnished to it, sueh as that lepreseiited 
in Fig. .’1 — the obvious use of wbieh is to hold long 
pimis of wood, their teeth being dM\(*ii into the 
end of the wood. The square of the folk is in^eited 
into the .square-hole eluuk, while the other end of 
the wood rests upon the ])oint of the b.'iek popit. 
M’lien furnished wit^i these forks it i& jailed the 
Chitrk. 

The Flanch Chuck j (Fig. 4,) is made similar in 
size and general ajipearatiee to the next, eveepi that 
instead of the serew in the centre, it is jirovided 
w'ith five points, as shown. The tlat piece of wood 
which is to be turned must be driven upon it, until 
the points are forced in snflieiently to hold light. 
It may be used with the back jiopit, when it Iireonies 
of the nature of the fork eliuek, or else it m.iy ser\r 
to hold a fiat surface, without reference to any (»ther 
support; but then it will he observed, tli.it the 
points hold but slightly, and that any knot m the 
w'ood, or jar of the tool, would loosen its iiold. It 
is never used but for wood 

The Svivu' C/nn'hy < l-'ig. .'i ) consists of ,i 

flat disk of mel.d or wood, .’ihoiil 2 niilii"' over, with 
a tapering seiew piujeetuig .ihoiit Ji. df an uu h 
foiw.irds from the eenlie. ll »s hmmI ehielly lo 
f.isten Ikd jiieees of wood wliieli .i.i* to hi' tiinnd 
only upon one surf. u e. i vainple makinu flat 

st.'inds or supjMM Is toj ; llii ig. 1 1 is f\cei dingly 
eonveinent for tins le.'is in, Ih.il llu* work si lewed 
tightly .ind tmnlv to ili ' t^i. e of t’ni' i Inn k ; ?ind if 
it shouhl be lien ‘‘S y 1«i n>\r it liimi t'n* lathe, 
before tin* turning ot it inislud, it may be re- 
pl.'iei'd aftam w itlnail eii(»i U will, liowivei, not 
bi'Hr miieli stiain, .ind is w v i.i.ijtfdn .ilde Ui 
fixing pl.itcs of meld. V In i iis t Iniek i.s us.-il 
the bat k j»opit is t.iki'ii a\\^’i\. 

The Centciif i>r Citrh i’Jnn'k. is tlie siii.ie as the 
last would be without its s( n‘w , woik is f.i.sieni d 
to it by rubbing upon it a picee of pitch, or shoe- 
maker’.s wax, vvhielq.is still hettir. 'Ihe filelimi 
occ.'isioned by the chuck revolving rajudly, when 
the pitch is hold ag.amst it, detaches a jiortion, on 
account of the wainntli e.oised by the frietum. When 
adiskofw'ood is to he fasteiicfl to it, it is only 
necessary to liohl the wood against the chuck when 
revolving — when th<* same e.iuse, vvhii h at first ^ 
detached the juteh, will oee.ision the m.itorial lo be 
operated upon to adhere ju'ctty sirongly. The 
chuck i.s used ehielly to hold flat pieces of ivory, 
bone, liorn, wood, or metal, when its surfaee is to 
be polished, or ornamented by delicate and sm.ill 
lines or indentures. 

The Arbor Chvck, (Fig. G,) is next in order, :is 
in importincc. it consists merely of a round u*d 
of metal, with n .screw’ w'hich fastens into the man- 
dril. The turner must have arbor idmeks of every 
size, from onc-eighth of an inch upwards to an inch 
or more in diameter. They are valuable in fixing 
rings, hollow cylinders, tubes, pulleys, beads, tS.e., 
wliere the two surfaces arc Acquired to be perfectly 
true with each other. 

The Cup Chuck or Plain Chuck, (Fig. 7.) is 
formed of a hollow eup of metal. Jt is used by 
driving into it*a piece of wood, and,jcutiing this oit 
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the front snrfiice. When any rhiiij^ is to 
l)c tunuMl, it may citluM* be driven tightly into the 
(•buck willamt it.s or else a liole r*i.iy lie 

turned in it, «)f a si/e adapted to hold the ]>.iilienl:u* 
t fiVbe operated upon, ll may bo u.sed witli 
or ^M(^to^t the l)ack j)oj)it, as ein'unistaiuvs in.jv 
rerjinie. It hold.s \cry tirnih , ami is of \oiy general 
applictd uwi. 

'Die 71’// e (.Imt'k or Sprivy Chvek. The.'^n are 
hut Iv.o name'j for the same artirle. It is formed 
men ly of a Thick, round, short piece of brass, 
dialled with .i small Iiole, for some distance tbrougli 
the centn*, and cut downwards with a saw as lai as 
the hole evlends. It is used <‘hicMy for the tuining 
of Win'S, wlmh to be fastened aiv only driven int«> 
the bok', wlicn the firmne.ss and yet i'l.ist icily of the 
brass hoi<ls them sulliciently light, and wilh no time 
lo.st ill adpi.sl nieiit. 

'J'he Itniff Chuck, (Fig. H.) This is of the same 
characti r • lie la.st ; but is made of box-wooil, 
lias a l.iis/r. hole, and two or more saw cuts down 
it, instead ol one. As this is to hold larger objerts, 
the strain is of course gn’ater than with tjio.se which 
lie so near the irntre as wiics do, it is tlierehirc 
necessary to birul tlu* parts together with a stout 
ring of met d Fix the x,’(*od m^if thus: — Take otf 
the ring, (it the wood into the ca\ ity inoderately 
tiglit then jmttine the metal liiitr o\er the chuck, 
(v\ Inch is ni.i.le slightly tapering,) give it thiee or 
four geiilli' knocks .iioiiiid — thus liMiig the whoh- 
tf'gcihcr mimoMMhlv. 

The f)fc Chuck, the front view of whicli is shown 
in log 1>, is of evacllv the same genci,il form a*, 
the I ii|» ihi.ik, blit rather more '.hallow. It djth'rs 
moic miliii-'l\, liowiwcr, in hixing three, foiii, or 
si\ ..riiw^s p.i".ing tlinmgh its sides, and me*, tnig 
towai^ds the centre. Ry the ponds of these .screws 
the woi k is held, the s.-n^ws licmg -idjusted so th.it 
the wtuk Is well eeiiteied It is used eliielly in 
liirriiiiL*' jiietallie evlinders, iN.c. 

(Cantiuvf'd on page -UVI.*) 

FORMING LENSKS-ANI.) SFRCULA FOR 
TF.LESGOl’KS, \c. 

A <;noi) compo.sition for the specula of reflectors is 
one of the most imjiortnnt de^iilcrata in the m.iking 
of telescopes. 'J’he fpialitie.s most in request ;irc, a 
sound uniform metal, free from all microscopic 
j)on*s ; not liable to tarnish by absorjition ot inoisi- 
urc from the atmospliere ; not so hard :is to he 
incapable of ti/king a good tigurc and e.vqui.site 
jjoli.sli, or .so .soft as to be easily scratched; and 
j)0'>sessing a high reflective power. The various 
compositions employed for specula ditl'cr more iii 
the ailBiivture of minor ingredients than in their 
I'sscntial m'al< links. Gop]U’r and tin (bronze met.il ) 
are the metals mo.stly employid, with small quanti- 
ties of arsenie, silver, and brass. J’he proportions 
giMierally employed are, copper 32 p.iits, gram tin 
K>, with the .uldition of . parts of ar.scnic to 
render it more white and compael. The Hev. Mr. 
Rilwards, in a treatise annexed to the “ Nautical 
Alm.m.'ic,” for 17H7.says, that if 1 ot bra.ss and 1 of 
Kilver be used wilh oidy 1 of ar.seiiie, a mo.‘‘t e\cel- 
Icut metal will be obtaineil, winch is whiter, harder, 
and more ndleetive tliafi any other lie ever met with. 
With respect to the practieal value of this eomposi- 
tioii we can speak, but having made specula for 
reflecting iu»ti*unieiit.s oursefves, we can vouch for 
the goodness t^f the following, both*with respect to 


the exquisite figure and polish it is cap.able of 
assuming, and its freedom from pores. To make 
this coin]M)sition, take 2 parts of copper, as pure as 
it is possible to be procured i (for the goodness of 
the speculum will depend |m the purity of the 
materials employed,) this fliii-'t be melted in a 
crucible by it.self ; tlien put in another crucible, 1 
part of pure gram tin. M’hen they are botli melted, 
mix and stir iheu» with a wooden spatula, keeping 
a good flux on the melted surface to prevent oxida> 
tioii : this metal must be quickly poured into the 
rninilds, which may be made of founders' loom ; 
the intended face always being dowiiw'ards. "Where 
the sjicculuin is required particularly good, the best 
mode of casting it is to have an iron mould made 
vvitli a vertical tube attached on one side, and the 
bottom of the tube to end in a bulb ; the melted 
metal is then to be poured dow'n the tube, and will 
fill the bull) and mould, leaving a sufficiency in the 
tube to giv^e pi^ssiire. Tlie bulb being lower than 
the mould will retain any deii.se impurities, and the 
tube the lightiT ones, while the speculum will be 
niiilorm and den.se. 

Having thus ])rocurcd the speculum, the next 
thing will he to grind it to the required figure ; this 
is efleeted on a eoiivex bra.ss (»r hard metal circular 
tool, careliilly till ned to .i gauge of tlie requireil 
cm VC. Tills tool is fixed on a post or upright, and 
the ''pceiilniii is held in tlie li.uid by means of a con- 
venient bolder eemeiitcd on its back. 'i'Jie grinding 
is tljcn < oi’iinciici'd will) eo.irM; ec.i»My-» pow'der and 
w.Uei, when fill' loiigluie.ss Is taken off by moving 
iIk' spci'iilnm aentss fbi^ tool m dilfcn'iit directions 
w. diving lound flu* po-t : tine t mery is used in the 
same way, till the surface of the speculum lias 
become imifoim. 'i’ne iic.xt step will be to smooth 
it by inCiins of tine wa.^hed flower emery, gindually 
pa'..siiig fiom one digiei' lo tiu* next finer, and vvasb- 
mg tlie tool and spn uliim lietween each npfilication 
ol eiiuTv, to pievent any gritty ])arrieles from 
siT.ilchmg the metal. When the .speculam is com- 
pleted, and ol the lecpiired tignie, it is next to be 
polished. This IS ibme by hiking a convex tool 
suvibr lo the grimier, or the grinder it.self, and 
coviTing it with pure jntcli, evenly sjm'ad over its 
surface; while w.irm u concive tool of the same 
figure ti.s the speculum is then worked over its 
surface wet. M’heii the proper# figure obtained, 
washed jmtty, (/. c. eombmed oxyde of tin and lead) 
i.s poured on the pitch, and the speculum polished 
thereon by moving it as before. j3uiing the proce.ss 
of grinding and jiolisliiiig, the tools must be care- 
fully examined by the gauge, and if they happen 
to get out of the true figure, tlie spcrulum must 
worked uioie on the edge, or mnldlc, as the case 
may require. Instead of the vertical pout above 
mentioned, a lap is sometimes employed, w'bich 
produces a muefi better figure and more expe- 
ditiou.'vly. A lap eousi.sts of a common lathe com- 
municating a slow mill regular niotioii to a vertical 
mandril, on w'liicli the grinding or polishing tool is 
fixed ; in using the laj) the artist is emibled to stand 
ill tlic same jdace, and has more command over the 
work. 

Ltnspx are ground jireeiscly in the same manner 
as specula, hut the polishing is difl'erent. Here 
the concave or convex polishing tool is made of 
brass, and when turned of a proper curve, a smooth 
thick piece of felt (cloth) is stretched over the tool 
and cemented to it ; the outer surface is then 
imbedded with washed putty powder, \tter this 
is done, the lens, or block of lenses, is worked on 
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it with cress motions; if the powder be employed 
too wet the fibres of the cloth will rise up, and 
polish not only the surface, but also tlie small 
hollows left in the grin-ling. This effect, from the 
nature of tlie polishiir? surface being heterogene- 
ous, generally takes place to a greater or less 
extent when viewed by a microscope ; these cavities 
being ])olished admit the light and disperse it, 
instead of it being collected as with a uniform sur- 
face. When these faults are visible to the eye, the 
lens is called curdled. If wc are desirous of pro- 
curing an uniform and perfect surface, the polishing 
tool must be homogeneous, and the best material 
for its foundation is good clean bees' vmXf hardened 
by the addition of red mlphate of iron, dry and 
finely washed. This composition when of the pro- 
per temper is melted over the brass tool ; and when 
cold can be turned to the required curve. The 
advantage of this improvement, besid^ its uniformity 
is, that should any hard scratching particles insinu- 
ate themselves between the tool and glasses, th(!y 
«ink and are imbedded in the wax, and thus tlieir 
ftijurious effects are prevented. The polish of 
lenses made in this manner is clear and defined when 
examined by a microscope ; when the shadow of a 
bar is brought across them. This method is now 
employed by one of the first opticians in the 
metropolis. 

Centering of Lenses . — The centering of lenses 
for accurate instruments is of great importance, 
more especially for the object glasses of achromatic 
telescopes. Different o])ticians erajiloy their own 
methods, but one of the best is done by reflection : 
let the lens to be centred be cemented to a brass 
chuck, having the middle turned aw'ay so as not to 
touch the lens, but near the edge, which will be 
hid when mounted; this rim is very accurately 
turned flat where it is to touch the glass. When 
the chuck and cement is warm it is made to revolve 
rapidly : yrhile in motion a lighted candle is brought 
before it and its reflected image attentively watched. 
If this image has any motion, the lens is not flat 
or central : a piece of soft wood must therefore be 
applied to it in the manner of a turning tool, fill 
such time as the light becomes stationary. When 
the whole has cooled, the edges of the lense must be 
turned by a diamon^i ^r ground with emery. This 
method of centering and adjusting object-glasses by 
their reflected images, was laid before the public by 
Dr. Wollaston, and has been used by our first 
opticians for a con^derablc time. 


MAKING ARTIFICIAL MAGNETS. 

(Resumed from page 307.^ 

The last paper considered the method of making 
magnets without the aid of others. The present 
begins that division of the subject in which it is sup- 
posed tliat wc are already furnished with a magnet, 
and by the assistance of which we are desirous of 
making others. 

By Single Touch . — The simplest method of mag- 
netizing a bar of hard steel, (and none other will 
retain tlie magnetism given to it so long,) is by 
placing it on a table as near as possible in the mag- 
netic meridian ; that is, nearly north and south — and 
holding over it perpendicularly a strong bar mag- 
netj rubbing it thr^Hghout its whole length, begin- 
ing at one end, and passing it along to the other — 
pressing it somewhat during its passage. After 
reaching the end of the steel bar, the magnet must 
be lifted up, and applied again to the other end. 


and so on for several times, the friction being always 
made in the same direction. 

Fig. 1. 


By Contact . — Another method consists in placing 
the end of a small bar of steel, in contact with one 
of the ends of a powerful bar magnet, and striking 
the new bar so as to make it ring during the time of 
its application. This method, however, will like 
the first only be efficacious for small bars. A better 
method is to place the unmagnetized bar between 
the opposite poles of two strong magnetic bars of 
equal power. In this case, the magnetism of the 
new bar will be nearly twice as strong as when only 
one is used. The following cut shows both these 
methods. The smaller being the newly made mag- 
net. N signi*^ *^e north, and S the south pole, 
in this and ever) following example. 

Fig. 2. 




^ Dr. Knight* s Method . — This gentleman, a phy- 
sician of London, was long celebrated for the 
excellence of the artificial magnets he made. The 
method he used was kept a secret during his life, 
but was published after his death by Mr. Wilson. 
The bar which he intended to magnetize was placed 
under the opposite poles of two equal magnets. 
These nffagne^^s are then separated in opposite 
directions, so that the south pole of the ene passes 
over the north polar half of the bar to be mag- 
netized, and the north pole of the other over its 
south polar half. This operation is repeated several 
times, till the magnetism of the under bar is fully 
developed. 

F'ig. 3. 


N 


DuhameVs Method . — When Mr. Knight's process 
was applied to large bars it was found to be defec- 
tive, which induced M. Dubamel to try the method 
represented in Fig. 4. The bars to .be magnetized 
are placed parallel to each other, and have their 
extremities united by two pieces of soft iron, at 
right angles to the bars. Then take two strong 
magnets, or two bundles of small bar magnets, the 
bars of each bundle having their similar poles 
together, and place them as in the figure, at an 
angle of about 90 degrees, or inclined 45 degrees 
each, to one of the bars, having the north pole of 
the one bundle downwards, and the south pole of 
the other bundle. They are then separated from 
each other by drawing them along the under bar to 
its extremities. The same operation is to be re- 
peated on the other bar, and continued alternately 
on both, till their full magnetic powers are supposed 
to be developed. When the magnets^ are placed 
upon the second bar, the disposition ^f the poles is 
to be reversed-'the pole that was at first in the 
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right liand being now^ placed in the left. The two 
bars are then to be turned with their lower face 
uppermost, and the operation repeated several times, 
as before. 

•• Fig. 4. 



The distinctive property of M. Diihamers pro- 
cess is the employment of the connecting pieces of 
iron, and in the use of bundles of small bars, which 
are more efficacious than two single ones of the 
same size. This method is applicable to curved 
bars, or those of a horse-shoe form. 

Mr. MitchdVs Method; or the Method of Double 
Touch . — Having joiifed together, at the distance of 
a quarter of an inch, two bundles of strong magnet- 
ized bars, their opposite pdles being tot'cthcr, he 
placed live or more equal steel bars in the same 
straight line, and resting the extremity of the bun- 
dles of magnets upon the middle of the centre bar, 
(see Fig. 5.)— he moved them backwards and for- 
trnrdst throughout the whole length of the line of 
bars, repeating the operation on each side of the 
Vs, till the greatest possible effect was produced. 
t Mitchell states, thaMwo magnets will, by his 
pn> \sa of double touch, TOinmunicatc as strong a 
inagrk Mc virtue to a steel bar as a single magnet of 
five timss the strength, when used in the process of 
single touch. * 

Fig. 5. 



RED-CHALK CRAYONS. 

Thb red-chalk crayon and its uses are too well 
known in daily life, to require anything to be said 
of them. The preparation of those red crayons 
•which arc best adapted for drawing, however, is 
less known. The following is the inanner in which 
it is performed : — A quantity of hematite is ground 
in a poi-phyrjf mortar, with filtered water, until it 
be extremely, divided, so as to form an impalpable 
powder. This powder is again diffused in a quantity 
of water sufficient to allow finer parts of the mix- 
ture to be passed through a fine sieve, placed above 
a large vessel filled with water. The liquid holding 
the hematite in suspension is then agitated; and 
after this allowed to rest four and twenty hours. 
At the end of this time, there is formed at the 
bottom of the vessel a deposit of hematite, in the 
form of a very fine powder : the water is cautiously 
decanted from it. , 

To form crayons of this impalpable powder, a 
uniting medium is necessary. This is afforded 
either by gum arable or isinglass, of which the pro- 
portions vary? according to the use ,to which the 
crayon is destined j less of it being required for soft 


crayons, which, consequently, yield their color more 
readily; and more for the hard ones, which preserve 
their points longer. The following are the propor- 
tions, reduced from experiments, to be employed 
in the five kinds of crayonJ which we shall de- 
scribe : * 

1. For the soft red crayons, which leave broad 
traces, 18 grains of dry gum arabic, to 1 ounce of 
the prepared hematite powder. 

2. For harder crayons, 21 grains of gum, to 1 
ounce of the hematite powder. 

3. For still harder crayons, and which make 
small and delicate marks, 22 grains of gum to 1 
ounce of hematite. 

4. For the hardest of this kind 27 grains of gum 
to 1 ounce of hematite. 

5. For crayons which leave shining traces, 36 
grains of isinglass to 1 ounce of the prepared hema- 
tite powder. 

The gum or ifinglass is to be dissolved separately 
in a sufficient quantity of water, and their solutions 
passed through a linen cloth ; tiie hematite powder 
is then added. The liquid is brought near to a 
gentle fire, until the mass is somewhat thickened by 
the evaporation of the water, when it is to be re- 
moved from the fire. The mixture is then to be 
carefully ground on a porphory slab to render it 
as intimate as possible, and is ready to be formed 
into crayons. To effect this, the mass, when it has 
become of a proper consistence, is forced through 
a cylinder : the sticks thus formed, are dried, and 
divided into crayons, of two inches long. They are 
then sharpened at their points ; and the hard crust, 
which had formed upon them while drying, is 
removed. 

CHEMICAL ACTION. 

Ip, when two different substances are mixed toge- 
ther, they have no tendency to unite, and their 
constituent principles remain unchanged, they are 
said to have no affinity for each other, and their 
union is mechanical ; but when the properties of 
eithlir or both become changed, the mixture is che- 
mical, or in other words they are said to have been 
chemically combined, in consequence of an attraction 
or affinity that there exists bclween them. 

Ex. 1. — Chalk and Water ifhite mechanically . — 
Put some pounded chalk in a glass of water ; stir 
it up, and it will soon settle unchanged at the 
bottom of the glass again — the mixture being me- 
chanical. 

Ex, 2. — Chalk and Vinegar unite chemically . — 
Instead of the glass of water, substitute a glass ofa 
vinegar, and immediately the chalk is put in it they 
•will unite tt)gethcr, and form a chemical compound 
different in its nature from cither the chalk or vine- 
gar used. 

Ex. 3. — Oil and Water a mechanical mixture.^ 
Mix together oil and w^ater in a phial; however 
much these may be shaken together the action is 
merely mechanical, as will be seen by their soon 
separating — the oil resting upon the top of the water 
as at first. 

Ex. 4. — Soap a chemical compound. — Add to 
the oil and water, a little pearl-ash or potass : shake 
the phial as before, and tiie three will unite chemi- 
cally, forming soap. 

Ex. 5. — The Phial qf the Four Elements, as it 
is called, is an example of mechanical action. It 
is made thus : — Take a phial, about 6 or 7 inches 
long, and about } of an inch in diameter. In this 
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phial put, first, iron or copper filings; secondly, 
chalk or whiting ; next, water ; and, lastly, 
naphtha. These heinji: of diflerent densities, and 
having no chemical aflinity for each other, will soon 
settle as at first, lioweCer much the vessel may be 
shaken. 

Ejc. 6. — Chemical union of Four Bodies . — Instead 
of the naphtha, pour gently into the phial nitric acid. 
It will be seen to unite chemically with the metal, 
the chalk, and the water, making the whole a blue- 
ish homogeneous mass. 

ITS DK6REE AND DURATION. 

The degree of chemical action exercised by bodies 
upon each other is exceedingly varit;d, and so also 
is the time requisite for that action to take place. 
In some instances many days or even weeks and 
years pass away, before its effects become visible. 
In the spontaneous decay of animals and vegetables 
— the disintegration of rocks — the (fividation of iron 
— and still more so of lead and c;opper, by contact 
with the air, all of which are chemical processes, 
show the slow and gradual progress of chemical 
action. While the varied effects of effervescence, 
combustion, and explosion, illustrate how suddenly 
chemical action sometimes proceeds. The effect 
produced is often but little removed from a mere 
mechanical 0 ])eration, and the change of properties 
inconsiderable : thus it is in solutions and decoctions. 
At other times it is impossible to recognize the 
components in the compound produced from them. 
Bodies have often an affinity for each other in one 
state, though not in another ; frequently the admix- 
ture of a tliird body is requi.site to promote their 
union. In most instances, increase of temperature 
greatly aids chemical action, even light is frequently 
productive of the same effect ; and in all cases it is 
absolutely necessary that each body should be in a 
state of minute division ; thus two solids combine 
with difficulty— a solid and fluid more easily — and 
two fluids with yet greater facility. 

7. — Slow Action of the Atmosphere upon 
Iron. — Let a piece of brightened iron lay exposed 
to the weather, if wet it will soon be rusted, if* dry 
some considerable time will elapse before this takes 
place. 

Ejc. 8. — Gradual absorption of Water by Lime . — 
Quick lime left exposed to the air becomes gradually 
slaked or chemically united with water, by depriving 
the atmosphere of any moisture which may be sus- 
pended in it. 

Ex. 9. — Gradual change caused by Fermentation, 
Mix a pound of raw sugar with a gallon of water ; 
• in a few days a fermentation will ensue, which will 
change the whole into vinegar. 

Ex. 10. — Chemical effect of Light . — ^Wash a 
piece of paper over with a strong solution of nitrate 
of silver; dry it in the dark, and when dry expose 
it to the sun’s light ; though colorless before it will 
now soon become black. The effect will be much 
more rapid, if the paper be first dipped in very weak 
salt and water, it will then be photogenic paper, 
and a picture may be made by placing a dried plant, 
feather, bit of lace, &c., upon it, previous to its 
exposure to light 

Ex. 11 . — Rapid chemical action shown by Effer- 
veecence. — Add to a glass of sour beer, vinegar, or 
lemon juice, a little carbonate of soda, effervescence 
immediately ensues, and the acidity of the liquid is 
destroyed. 

Ex. 12. — Rapid chemical action shown by Com- 
^ttsfion.—Let fall into the flame of a candle some 


filings of iron or zinc, they will immediately bum — 
throwing out most beautiful scintillations. 

Ex. 13. — Rapid chemical action shown by Ex- 
plosion. — Place a crystal of nitrate of ammonia in a 
fire shovel over the fire ; when it has arrived at a 
heat sufficient for melting lead, it will in the act of 
decomposition explode with considerable violence. 

Ex. 14. — Intense action shown by Solution. — Put 
some filings of copper or tin in a glass, and pour 
upon them a little nitric acid, when a rapid dissolv- 
ing of the tin will take place, on account of the 
affinity between it and the acid — a nitrate of tin 
being formed. 

Ex. 15 . — Combustion of Nitrate of Copper . — 
'Wrap up some crystals of nitrate of copper in tin 
foil, while dry no chemical union takes place, but 
moisten them with water, and soon the whole bursts 
into flame. 

Ex. 16. — Formation of Sulphuret of Iron. — Hold 
a roll of sulphur to a bar. of cold iron, they remain 
without uniting ; but bring the iron bar to a red 
heat, and apply the sul^ihur as before, it will now 
unite witl^^ the iron, rendering it extremely brittle, 
while a considerable portion of light and heat will 
be cxtiicated — the iron being changt‘d into the sul- 
phurct. , 

Ex. .—Formation of Glass. — Mix together 
sand and ])otass ; while cold no change is apparent, 
but heat them with the flame of a candle, urged 
with a blow-pipe, or efee in the fire, and they will 
unite and form glass. 

Ex. 18. — Brilliant Ctmbustion of Chlorate of 
Potass. — Shake together some pieces of sulphur and 
crystals of chlorate of potass — no action takes place ; 
pound them in a mortar, and a loud snapping noise, 
attended by a flash of light, will annouiu'c their 
union. This should be tried in very 

small quantities.] r 

Ex. 19. — Mix together loaf .sugar and chlorate of 
potass : of themselves they do not chemically com- 
bine, but tonch them wdth a drop of sul])huric acid, 
and a most vivid combustion will ensue.* 

Ex. 20. — Extemporaneous Soda Water. — Mix 
together half a tea spoonAil each of the dry powders 
of carbonate of soda and tartaric acid ; in this state 
they have no chemical affinity for each other, but 
dissolve each previously in water, and the union of 
the two solutions wW be attended by violent ebulli- 
tion ; in fact, the mixture is the well-known saline 
draught, or soda water. 

ITS EFFECT. 

Chemical action alters not merely the nature o( 
bodies, but very frequently their form also, as may 
be seen by many of the preceding experiments : thus 
solids are sometimes formed from gases and from 
liquids — liquids from solids and gases — and gases 
themselves are invariably produced fro*m either one 
or other of these distinct classes. It is productive 
also, in many instances, of great alterations of 
temperature, of volume and specific gravity, of color, 
and of taste. 

Ex. 21. — Two Gases form a Solid. — Brush the 
inside of a tumbler with a feather dipped in hydro- 
chloric acid, and another with liquid ammonia ; if 
now one tumbler be inverted over the other, the two 
invisible gasses which are emitted unite and form an 
opaque solid, which is thi^chloride of ammonia or 
sal ammoniac. It will appear in the glasses as 
white fiimes. 

Ex. 22. — Two Liquids form a Solid, — Put into 
a a few'apoonsful of a 8atur(*ited solution of 



MAGAZINE OP SCIENCE. 


351 


chloride of lime, (muriate of lime,) and add to it 
gradually, drop by drop, sulphuric acid. If these 
two liquids be stirred together with a glass rod, they 
become converted into an opaque, white, and almost 
solid mqss. 

Ex. 2%. — Two Solids form a Liquid. — Put into a 
mortar 2 drams of sulphate of soda and 2 drams of 
nitrate of ammonia. These substances when rubbed 
together will gradually become fluid. 

Ex. 24. — Ihoo Liquids vaporized hy Mixture . — 
Pour upon some strong spirits of wine an equal 
quantity of fuming nitrous acid, the chemical action 
will be so energetic that the whole will be dissipated 
into vapor. 

Ex. 25. — Two Gases form a Liquid. — Mix toge- 
ther chlorine and carburetted hyurogen gases. They 
will unite, and form an oily-looking liquid. 

Ex. 26. — Two Gases form a Liquid. — Mix toge- 
ther oxygen and hydrogen gases, in the proportion 
of 2 parts of the latter to 1 of oxygen, in a bladder. 
Blow a so.-'.p bubble with the mixed gases, and 
when risen away from the bladder set fire to it, and 
the chernie:il union of the contained gases will be 
attended with a loud report, and water be formed. 

Ex. 27. — Tvo Gases unite, and still remain gas- 
eous. — Mix together equal quantities of chlorine gas 
and hydrogen gas. They will alien subjected to 
light unite and form another gas, the chloric or 
muriatic acid giis ; it may be collected in a liquid 
state, by placing a little water in the vessel holding 
the two gases. 

Ex. 28. — A Gas foi'mfd from a Solid. — Subject 
a piece of marble to a red heat in a fire, and car- 
bonic acid gas will be given off in abundance. The 
marble being rdianged at the same time into quick- 
lime. 

Ex. 29.* — rill the bowl of a common tobacco-pipe 
with cMil du.st, cover it with sand or clay, and place 
it in the lire ; when hot, cJrburetted hydrogen gas 
will he evolved, and may be lighted at the end of 
the stem of the pipe. • 

Ex. 30. — Partly fill a phial with some syrup of 
loaf sugar, which will be perfectly colorless, and 
add to it some strong sulphuric acid, also colorless ; 
shaking up this mixture, a black powder will be 
deposited, which is the carbon of the sugar. 

Ex. 31. — Make a solution of sulphate of copper, 
so weak as to be colorless, and add to it a little 
liquid ammonia. It will change immediately to a 
most delightful blue. 


GRECIAN OR PERSIAN PAINTING. 

This description bf painting is very easy of attain- 
ment, (being taught in three lessons,) and to those 
who have even but * alight knowledge of draw- 
ing, the fpllo/ihg instructions will most likely be 
found all 'that is requisite to succeed in this style. 
It is done on a particular kind of paper with powder 
colors, which arc mixed together dry, and rubbed 
on in the same state with the finger, taking no heed 
of doors, windows, &c., which are scraped out 
afterwards with a pen knife. This style of coloring, 
when finished, looks very like a well and softly- 
cxecutiul chalk drawing, and is very appropriate for 
landscapes, particularly ruins. The materials re- 
quired are ns follows ; — 

First. — A sheet of Gregjan paper ; it is covered 
with a chalky substance, resembling that on visiting 
cards, but with this difference, that the surface is 
rather rough, and of a yellowish white color, and 
has a peculiar Scent, something like oik c^oth. 


Second.— The following colors in powder. — Con- 
stant white, ivory black, ’S^indyke brown, Italian 
pink, yellow ochre, chrome 'cllow, Indian yellow, 
mazarine blue, cobalt blue, crimson Jake, Indian 
red, and verraillion. 

Third. — The following cl alks, ( Contds) — ^Two 
shades of light green, one bright yellow, one yellow- 
ish white stone color, one grey, one light brown, 
and one hard and one soft black. 

Fourth. — Make a varnish to set the drawing or 
picked mastic, two grains ; and spirits of wine, one 
ounce. 

Fifth. — A little sepia in lump, and the follow- 
ing : — A brush, such as is used for a small tooth 
comb, a pen knife, a camel-hair pencil, a stumper, 
and three or four little cups or jars, to mix the 
colors in. Pill boxes answer very well to keep 
the colors in. Prints will do for copies but they 
must be done on a much larger scale in the painting, 
and the coloring must be according to subsequent 
directions. 

The outline of the buildings and trees are to be 
sketched with the hard bkek contc, taking no 
notice of doors, windows, or other minutise. Then 
mix your colors. 

Sky. — Cobalt blue and white, sometimes a little 
black for the clouds, but sparingly. 

Buildings. — ^Yellow ochre and white, or Van- 
dyke brown, and white shade with black. 

Roofs and Chimneys. — Vermillion, shaded with 
Indian red or black. 

— Mazarine blue, black, and Indian yel- 
low — the high lights with chrome yellow. They 
should be painted dark as the foliage, (which is 
done with green contes,) rentiers them lighter. The 
stems should be done with the brown conte, and 
shaded vrith the black soft one. 

Ground. — Vandyke brown and white, shaded 
with neutral tint, which is made with Indian red, 
and very little mazarine blue. Italian pink may be 
used for sandy ground, as also green for that covered 
with herbage. 

Water. — Mazarine blue and white, shaded with 
blac^. Foam and the high lights are produced by 
scraping off the colors with a knife. 

The lighter parts are all produced by adding a 
little white. After the. colors arc rubbed in with 
the finger, the drawing to be ccoasionally outlined 
with the black conte — the liglits are then to be re- 
moved with the knife, (doors, windows, &c., the 
same way.) The varnish is then to be laid on by 
putting a few drops on the brush, and splashing the 
drawing all over, by drawing the finger on the hairs 
of the brush. It may then be touched up with a ^ 
little sepia, or other water color, as the subject 
may require, but the water color is not necessa^, 
as the proper effect can always be produced by using 
the colored contes. 

The crimson lake is used for drapery, warm tints 
in the sky, &c. The stumper for working off the 
color when laid on too dark. s. 


MOSAIC WORK OF THE ITALIANS, 

As described hy Mr. Fcrber. in hit ** Letters upon the 
Mineralogy and Natural History of Italy." 

A.D. 1771. 

The people of modem Rome have preserved an 
art practised by their ancestors, and of which tliere 
yet exist specimens among the beauteous relics of 
antiquity. I speak of the mosaic. The ancients 
used to combine natural stones with glass and other 
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utifLcial substances employed in the work, but the 
modern mosaic is composed of glass alone. The 
glm^ i 15 first cut into axipSy with the diamondi and 
then broken into small cubes of diverse sizes ; these 
pieces are of innume^ble colors and shades, and 
they are placed in separate cases. A flag of lime 
stone is then chosen, aad having smoothed one side 
of it, the workmen cover it with an adhesive cement 
made of quick lime, powder of Travertine atone and 
linseed oil ; this cement must be spread evenly on 
the flag, about three inches in thickness, and left 
until it becomes somewhat Arm and dry. 

The outlines of the figures to be worked are 
drawn upon the surface of the cement, and also 
upon paper, to guide the artist in the delineation of 
the picture. The cubes of glass before mentioned 
being pointed at one end, are placed conveniently 
to the artist’s hand, in their separate cases. He 
selects them according to the size, color, and quan- 
tity that the drawing before him Remands ; these 
cubes are then driven piece by piece, in jmeta posi- 
tion to one another, with an edged hammer into the 
cement, until the whole surface of the picture is 
filled up, or, if I may use the word, accord- 

ing to the taste of the artist. When this is done, 
and when the cement is quite dry, the surface, (now 
somewhat uneven) is polished with fine sand and 
tripoli, and afterwards with emery made into a 
paste, rubbing over the surface with a plate of lead. 
When the polishing process has been completed, 
the interstices of the cubes are filled up with wax of 
the same color, taking care to scrape off, with a 
sharp knife, any that may rest upon the surface, 
and thus tarnish it. 

The stone upon which this mosaic work rests, 
may be cut like any other to the requisite dimen- 
sions and thickness. It is easy to see that the te- 
diousness of the work renders it expensive, and 
when the cubes of glass are small, the work is of 
necessity more troublesome and dear, but in this 
case it is much more beautiful. There is a mosaic 
laboratory attached to St. Peter’s, where artists are 
employed chiefly in decorating this superb edifice. 
They place mosaic pictures at all its altars, and 
these are equal to any paintings in design, iif ele- 
gance, and in harmony of color. 

As time does not injure the mosaic, it has served 
to immortalize t]\e^best painters, and although one 
cannot blend the colors so intimately in mosaic 
work as with the pencil, yet the defect is supplied 
by an endless variety of shade in the glass, nor 
should the glare of the work be objected to, when 
we remember that in looking upon a mosaic picture, 
^ there is, as with a painting, a particular point of 
view, from which t^ design can be observed with- 
out offending the eye. 


IMPRESSIONS OF LEAVES. 

To the Editor. 

Sir. — Having seen, in page 256 of your excellent 
Magazine, a method of taking impressions of leaves, 
1 have sent a few specimens of impressions taken 
by myself by an old, but 1 think simple process. 
The way I proceed is this : — 

Take a piece of good letter paper, and smear it 
over with olive oil on one side ; it is then hung up 
by one corner for two or three days ; it is next to 
be blackened by the smoke of a tallow candle on 
the side that was oiled, taking care that you do not 
acoreh it ; then place a fresh leaf, with the upper 
aide or ftce on the blackened oil paper, covering it 


with another piece of soft paper, and smoothing it 
over with the hand, using gentle pressure. Tho 
leaf must then be placed carefully on a piece of 
clean white paper, covered over, and rubbed, as be- 
fore, for a short time, when you will find that it 
has made a beautiful impression on the paper below. 
The oiled paper must be smoked each time that you 
take an impression — the leaves should be fresh ga- 
thered. I think the advantages of this plan are very 
evident, there being nothing required when you have 
your paper oiled, but a common candle to smoke it, 
and an impression may be taken in a few minutes. 

Haverfordwett* Jan. 20, 1840. H. K. Z. 


PROCESS FOR INK DEVOID OF FREE ACID. 

BY^R. HARB, M.D., 

Professor of Chemistry in i/te University of Pennsylvania 
Writing ink is usually constituted of the tanno- 
gallate of iron, and a portion of sulphuric acid, 
which had existed in the copperas or sulphate of 
iron employed as one of its ingredients, the tanno- 
gallate being suspended and the acid dissolved in 
water. T^is free acid ilk injurious to iron pens. Dr. 
Hare has observed that when an infusion of galls is 
kept over finery cinder till saturated, it forms a beau, 
tifal ink, in which, of course, there is no free acid. 

This ink is rather more prone to precipitate than 
that made with sulphate of iron, and this propensity 
is not counteracted by the addition of gum arabic. 
But, on the other hand, it has the advantage of be- 
ing easily suspended again by agitation, not form- 
ing any concrete matter insusceptible, like common 
ink grounds, of that distribution in water which is 
necessary to good ink. The tanno-gallate of iron, 
when obtained from a filtered infusion of galls and 
finery cinder, as above described, on being evapor- 
ated to the consistency of thick molasses', gum ara- 
bic in due proportion having been previously added, 
forms a pigment which might, it is conceived, 
supersede Indian ink. When completely dried it 
glistens like jet with or without Che gum. 

This tanno-gallate of iron only r6'[uires to be 
dried and ignited at a low red heat, in order to be 
converted into a pyrophorus. A few years ago. Dr. 
Hare ascertained that, by a similar ignition in close 
vessels, cyano-fecrite of iron, the Prussian blue of 
commerce, gave a pyrophorus. But as the pure 
cyano-ferrite of iron, resulting from the addition of 
the ferro-pruBsiate of potash, more properly the 
cyano-ferrite of potassium, to a ferruginous solution 
did not form a pyrophorus ; he was led to believe 
that the presence of sulphate of alumine in the com- 
mercial Prussian blue was the source of the differ- 
ence, probably by being converted into a sulphaTe 
of aluminium, or potassium. 

The production of a pyrophoi uc. from the tanno- 
gallate proves that iron and carbon,N7hen in a state 
of minute division, are capable, by ignition in close 
vessels, of acquiring that property of spontaneous 
combustibility which entitles the body which pos- 
sesses it to be called a pyrophorus. 

In truth, these results are consistent with some 
facts mentioned by Berzelius, as having been ascer- 
tained by Mitcberlich, respecting the spontaneous 
combustibility of iron, reduced from the state of 
magnetic oxide to that of the pure metal in an ex- 
treme state of divisio^.. They are also consistent 
with the spontaneous cAnbustibility of the residue 
resulting from the ignition of the oxalate of iron at 
a red heat. — Philo$ovhical Magazine, 
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AC DUSTICS. 

(Rtiumtd from ^ago 841 and eonoludod.) 

Vibration of SprMigo and Discs . — A glass or 
metallic rod, when struck at one end, or rubbed in 
the direction of its length with a wet finger, vibrates 
longitudinally, like a column of air, by the alter- 
nate condensation and expansion of its constituent 
particles, producing a clear and beautiful musical 
note of a high pitch, on account of the rapidity with 
which these substances transmits sound. Rods, sur- 
faces, and, in general, all undulating bodies, resolve 
themselves into nodes. But, in surfaces, the parts 
which remain at rest during their vibrations are 
lines, which are curved or plane according to the 
substance, its form, and the mode of vibration. If 
a little fine dry sand be stiewed over the surface of 
a plate of glass or metal, and if ui^ulations be ex- 
cited by drawing the bow of a violin across its edge, 
it will emit a musical sound, and the sand will im- 
mediately arrange itself in the nodal lines, where 
alone it will accumulate and remain at rest, because 
the segments of the surface on each side will be in 
different states of vibration, the one being elevated 
while the other is depressed, and as these two motions 
meet in the nodal lines, they neutralise one another. 
These lines vary in form and position with the part 
where the bow is drawn across, and the point by 
which the plate is held. The motion of (he sand 
•hows in what direction the vibrations take place. 
If they be perpendicular to the surface, the sand 
will be violently tossed up and down, till it finds 
the points of rest. If they be tangential, the sand 
will only creep along the surface to (he nodal lines. 
Sometimes (he undulations are oblique, or com- 
pounded of both the preceding. If a bow he drawn 
across one of the angles of a square plate of glass or 
metal held firmly by the centre, the sand will arrange 
itself in two straight lines parallel to the sides of the 
plate, and crossing in the centre, so as to divide it 
into four equal squares, whose motions will be con- 
trary to each other. Two of the diagonal squares 
will make their excursions on one side of the^late, 
while the other two make their vibrations on the 
other side of it. This mode of vibration produces 
4he lowest tone of Ihe plates. 



If the plate be still held by the centre, and the 
'bow applied to the middle of one of the sides, the 
vibrations will be more rapid, and the tone will be 
a fifth higher than in the preceding case ; now the 
sand will arrange itself from corner to comer, and 
will divide the plate into four equal triangles, each 
pair of which will make their excursions on opposite 
•Ides of the plate. The nodal lines and pitch vary 
not only with tiie point where the bow Is applied 
%ttt witii the point by which the plate is held, 
evhich being at rest, necessarily determines the 
direction of one of the quiescent lines. The forms 
assumed by the sand in square plates are very 
fiumerass, oorrespoDding to ^ the various modes of 
vioTstioB. 


The lines in circular plates are ever more 
mmarkable for their symmetry, and upon them the 
forms assumed by the sand may be classed in three 
systems. The first is the diametrical system, in 
which the figures consist of diameten dividing the 
circumference of the plate into equal parts, each of 
which IS in a different state of vibration from those 
adjuent. Two diameters, for example, crossing at 
right angles, divide the circumference into four 
equal parts ; three diameters divide it into six equal 
parts ; four divide it into eight, and so on. r fig. 2.) 
In a metallic plate, these divisions may amount to 
thirty-six or forty. The next is the concentric 
system, where thf- sand arranges itself in circles, 
having the same centre with the plate ; (fig. 3 ) 
and the third is the compound system, where the 
figures assumed by the sand are compounded of the 
other two, producing very complicated and beautiful 
forms, (fig. 4.) 

Galileo seems to have been the first to notice the 
points of rest and motion in the sounding board of 
amusicapnstrumentr but to Chlodni is due the 
whole discovery of the symmetrical forma of the 
nodal lines in vibrating plates. Our principal cut 
of the present Number contains a few of Chladni’s 
figures. The white lines are the forms assumed by 
the sand, firom different nodes of vibration, oor« 
resp nding to musical notes of different degrees of 
pitch. ^ 

Professor Wheatstone has shown, in a paper read 
before the Royal Society, in 1833, that all Chladni's 
figures, and indeed all ihe nodal figures of vibrating 
surfaces, result from very simple modes of vibra(ipn, 
oscillating isochronously, and superposed upon each 
other ; the resulting figure varying with the com- 
ponent inodes of vibration, the number of the 
superpositions, and the angles at which Vhey are 
superposed. For example, if a square plate be 
vibrating so as to make the sand arrange itself in 
straight liqps parallel to one side of the plate, and 
iff in addition to this, such vibrations be excited 
as would have caused the sand to form in lines 
perpendicular to the first had the plate been at rest, 
the combined vibrations will make the sand form in 
lines from cornet; to corner. 

M. Savarts exj^riments on the vibrations of flat 
gloss mien are highly interesting. Let a lamina of 

broad, and 

0'06 of an inch In thickness, be held by the edges 
in the middle with its flat surface horizontal. If 
this surface be strewed with sand, and set in longi- 
tudinal vibration by rubbing its under surface with 
a wet cloth, the sand on the upper surface will 
arruge itself in lines parallel to the ends of the 
lamina, always in one or other or<twp systems. The 
long cross lines of fig. 6, show the mtema of 
nodal lines given by M. Savart’s Um^. 

FiR. 6 , 


„ . Fig. 7. 


AlthongV the same one of the two systems will 
always be produced by the same plate of glass, yst 



MAGAZINE OF SCIENCE. 


355 


among different platei of the preceding dimensioni, 
eren though cut from the seme sheet side by side, 
one will invariably exhibit one system, and the 
other the other, without any visible reason for the 
different. Now if the positions of these quiescent 
lines he marked on the upper surface, and if the 
plate be turned so that the lower surface becomes 
the upper one, the sand being strewed and vibra- 
tions excited as before, the nodal lines will still be 
parallel to the ends of the lamina, but their 
positions will be intermediate between those of the 
upper surface (fig. 7.) Thus it appears that all 
the motions of one half of the thickness of the 
lamina, or ruler, are exactly contrary to those of 
the corresponding points of th<9 other half. If the 
thickness of the lamina be increased, the other 
dimensions remaining the same the sound will not 
vary, but the number of nodal lines will be less. 
'When the breadth of the lamina exceeds the 0*6 of 
an inch, the nodal lines become curved, and are 
different on the two surfaces. A great variety of 
forms are produced by increasing the breadth and 
changing the form of the surface ; bu( in all, it 
appears that the motions in one half of the thick- 
ness are opposed to those in the other half. 

M. Savart also found, by i^lacing small paper 
rings round a cylindrical tube or rod, so as to rest 
upon it at one point only, that when the tube or 
rod is continually turned on its axis in the same 
direction, the rings slide along during the vibrations, 
till they come to a quiescent point, where they rest, 
(fig. 8.) By thus tracing these nodal lines he 
discovered that they twist in a spiral or corkscrew 
iwnnd rods* and cylinders, making one or more 
turns according to the length ; but at certain points, 
varying in number according to the mode of vibia- 
tion o{ the rod, the screw stops, and recommences 
on the other side, thougb it is turned in a contrary 
direction ; that is, on one side it is a right-handed 
screw, on the other a left. The nodal lines in the 
interior surface of the tube are perfectly similar to 
those in the exterior, but they occupy intermediate 
positions. If a small ivory ball be put within the 
tube, it will follow those«nodal lines when the tube 
is made to revolve on its axis. * 

Fig. 8 gives the nodal lines on a cylinder, with 
the paper rings that mark the quiescent points. 

In consequence of the facility with which the air 
communicates undulations, all the phenomena of 
vibrating plates may be exhibited by sand strewed 
on paper or parchment, stretched over a harmonica 
glass, or large bell-shaped tumbler. In order to 
.‘give due tension* to the paper or vellum, it must be 
wetted, stretched over the glass, gummed round 
the edges, allowed to dry, and varnished over to 
prevent cha|!||6^in its tension from the humidity of 
the atmosphere. If a circular disc of gloss be held 
concentrically over this apparatus, with its plane 
parallel to the surface of the paper, and set in 
vibration by drawing a bow across its edge, so as to 
make sand on its surface take any of Chladni's 
figures, the sand on the paper will assume the very 
lame form, in consequence of the vibrations ot the 
disc being communicated to the paper by the air. 
‘When the disc is removed slowly in a horizontal 
direction, the forms on the paper will correspond 
with those on the disc, the distance is too grrat 
for the air to convey Ae vibrations. If the disc 
while vibrating be gnulually more and more inclined 
to the horizon, the figures on the paper will vary by 
degrees; and when the vibrating disc is perpen- 
dioilar to the horizon, the land on *the paper will 


form into straight lines ptf allel to the surface of 
the disc, by creeping along K instead of dancing up 
and down. If the disc be nlade to turn round its 
vertical diameter while vibmling, the nodal lines on 
the paper will revolve, aib exactly follow the 
motion of the disc. It appe^ from this experiment 
that the motion of the aerial molecules in every 
part of a spherical wave, propagated from a 
vibrating body as a centre, are parallel to each 
other, and not divergent like the radii of a circle. 
When a slow air is played on a flute near this 
apparatus, each note calls up a particular form in 
the sand, which the next note effaces to establish 
its own. I'he motion of the sand will even detect 
sounds that are inaudible. By the vibrations of 
sand on a drum -head the beseiged have discovered 
the direction in which a counter-mine was working. 
M. Savart, who made these beautiful experiments, 
employed this apparatus to discover nodal lines in 
masses of air. * He found that the air of a room, 
when thrown into undulations by the continued 
sound of an organ-pipe, or by any other means, 
divides itself into masses separated by nodal curves 
of double curvature, such as spirals, on each side 
of which the air is in opposite states of vibration. 
He even traced these quiescent lines going out at 
an open window, and for a considerable distance in 
the open air. The sand is violently agitated where 
the undulations of the air are greatest, and remains 
at rest in the nodal lines. M. Savart observed, 
that when he moved his head away from a quiescent 
line towards the right, the sound appeared to come 
from the right, and when he moved it towards Che 
left, the sound seemed to come from the left, 
because (he molecules of air are in different states 
of motion on each side of the quiescent line. 


INTERNAL STRUCTURE OF PLANTS. 
All vegetable substances consist of fluids and solids 
some of which are the food upon which plants sub- 
sist and the matters which they secrete. The 
others serve either to contain or convey the rest 
forward. This will be rendered plainer by treating 
of llie more solid parts first : these consist of mem- 
hraneSf celts ^ ^nd jfilfres. They are all ’ ;presented 
in a common leaf, which, as is well-known to all, 
consists of an outer skin or membrane ; next 
of a pulpy portion or cellular ^tissue ; and within 
these of a mass of woody vessels or fibres. All 
these may be compared to skin, flesh, and bones, 
while throughout the whole, as in the animal body, 
are veins, vessels, and pores, through which a cir- 
culation of fluids is carried on, and in which certain 
chemical changes conducive to the life, growth, anff 
health of the individual are continually taking place. 

Membranes and their pores . — A thin skin covers 
every part of the vegetalfie organs, except the 
stigma. Tliis increases with their growth, and is 
destroyed only by disease, injury, or the natural 
decay of the part which it covers. I'he membrane 
is intended for various purposes. First, aa a de- 
fence and protection against atmospheric change! ; 
and, secondly, os it exists in the colored parts of a 
plant, particularly in the leaves ; as an instrument 
through which the vegetable breathing ia carried on, 
and wh^ various juices of plants are subjected to 
such an influence of light and warmth us to prodoos 
the chemical changes necessary for vegetable lift. 
It is this organ also which enables tne plant to 
benefit by absorbing moisture and gasses from tho 
atmosphere, and throwing off such as are useless or 
redundant — this it does by means of pores,' oalibd 
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Htmata, which are more or lau Aunaant owsr ita 
general eurfttce. I 

To show the natur^ cuticular membrane, 

we have only to tear cllr a part of the covering of 
a leaf, and submit it t<f a moderate microscope. That 
which to the naked eye appears a fine, transp^nt, 
and even skin,* now tW it is magnified ; will be 
seen composed of meshes like net-work, of diffe- 
rent shapes, according to the plant from which it 
may have been torn. It is also scattered over with 
various pores, which are the stomata formerly spoke 
of, while the net-work appearance arises from 
different vessels passing across the membrane in 
various, but certain directions. 

The ifollowing shows several varieties of membra- 
nous structure : — 


hlJ 

-unrr 

1 

flo 

ilOi 



3 . 

•f 


1. Cuilcls of ths Splderwort, 2. Ditto of ths IndUn Coro 
Ditto of tho upper surface of the Hoys Csrnosa. 4. Ditto 
one of tho Violets. 


The size of the meshes of cuticles is extremely 
varied in different plants, always larger than the 
cells within, yet so minute that more than 50,000 
are sometimes found within the space of a square 
inch. The stomaia also arc somewhat different in 
form and size, but vary still more in their abundance. 
On leaves always covered with water none ^are 
discoverable, floating leaves have them only on 
their upper surface, and leaves wholly aerial have 
generally very many less upon their upper side than 
on their lower one^ «s appears from the following 
table 

Number qf pores upon various leaves on a square 
inch. 


Names of the Plants. U . 

Allsms plantaso 

Cobea scandens 

Clove Pink 

Common Meaereon . . . 
Hydrangea querelfolla . 
Common House-leek . 
Common Rhubarb . . . 
Iderwort . 
sletoe 


«r ■iirfaf'e. 

Lower do 

On both 

12.000 

. 6,000 

.. 18.000 

none 

, . 20,000 


38.500 

. 38.500 

.. 77.000 

none 

. 4.000 


none 

. 16,000 


10.710 

. 6.000 

.. 16,710 

1.000 

. 40.000 


2.000 

. 2.000 

.. 4.000 

800 

200 

400 


^e difference of numbers seen in the above wiU 
be found to agree exactly with the rapidity with 
whi^ the leaves wither alter being gathered, and 
yavive again when wetted. Thus we know how long 
a branch of misletoe will remain without its leaves 
drying up, while those of the Water Lily and the 
Hydrangea fade almost immediately. Alii|pwhen a 


e Tbsrs art In raaitty two mambranas covering the flashy 
part of a leaf— the outer one. called srmuMxs. Is so ax- 
ceadtagly fine as to be searealy aver visible even with the 
bast mferoaeopaa. K rasarablas more the pallida of a soap 
bladder than aey thing also— that daserlbad above aa the 
outlanlar ssambraae Is to be considarad the true cutis, or 
weal Ain. 


shower of rain occurs after long drought, we moat 
have witnessed that many plants revive long before 
the moisture can have arrived at their roots, and 
some much more rapidly than others- the only 
absorbents acting in this case being the stomata upon 
the cuticle. 

Pulp or cellular tisaue, — This consuts of a num- 
ber of b^s, filled with air or more usually with 
various juices, composing the whole substance of 
most of the cryptogamic plants, (therefore called 
cellular,) and all the softer parts of flowering vege- 
tables, such as the pulp of fruit, the fleshjr part of 
leaves, and the pith which fills the stem. To 
examine the cellular structure, we have only to cut 
a cross section of any common pulpy stem, and to 
view it in a drop of water under the microscope — it 
will be found to consist of variously-shaped cavities. 
If the stem be very loose and young, it will most often 
consist of circular spaces, (1,) with a cavity between 
each. If these be subject to a slight pressure, as 
they will be in a future growtlf 4>f the plant, they 
will become twelve-sided, the intervening spaces 
having become smaller :* and finally, by the pressure 
of each upon the others, they will become hexagonal, 
the angular spaces, in the first instance so con- 
spicuous, being wholly filled up, (2.) This appears 
to be the real caufo of the different shapes obser- 
vable in the above forms, of which the hexagon, 
more or less regular, is that most commonly met 
with. A vertical section of a stem shows the cells 
to be mostly longer than their breadth, like cylin- 
ders or many-sided prisms, (3.) When the cel- 
lular tissue runs between the harder parts of plants, 
such as that which exists in the medullary rays jof 
wood, it becomes pressed into nearly flait tubes, (4.) 
Cotton is cellular tissue in a dried state. It has 
been stated, that the cellular integuments are filled 
with air or various juices., These are chiefly 'Water, 
occasionally flavored with various products, such as 
bitters, acids, &c. Sometimes the water is absent, 
and oil4, gupis, resins, starch, sugar, essences, 
mucilage, &c., takes its place in certain,«>if not all 
of the cells — mostly in those of the bark and leaves. 



Distinguished from the above are the hard and 
tough fibres, which forms the wood^^j^ts of plants, 
called therefore woody tissue. In maf« plants it 
does not exist — they are therefore brittle, and when 
dead rot away in a short time. Where the woody 
tissue exist, in proportion to its quantity, so tiie 
plants are durable and strong — thus in the Hemp 
and the Flax, the fibres possess considerable strength 
add durability. In shape fibres of this kind vary 
but little, being long cylinders tapering towards 
either end — they are extremely fine, generally not 
one-fiftieth of the diameter of a human hi^. They 
are always found in bundles of a considerable num- 
ber united together, anffeevery thread of FlaSy 
however minute, is not a single fibre, but a bundli 
of numerous fibres interlacing each other. 

The ooUeodon of various such bim4aa forma not 
only the wood of trees, but the coats «kl 
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dMllfOffeedi— A coDflidenble portion of the bark— 
the etones within fruit — the more solid parts of 
foots — the petioles, the ribs, and veins of leaves ; 
also thorns, prickles, &c. ; at the extremities of 
which it*i>ecomes of extreme hardness and fineness. 

Sap and other voneU , — It is evident, that there 
must be channels of some kind or other in the 
stems, whereby the moisture absorbed by the roots 
may be conveyed to the extremities, and also to the 
central parts of plants submitted to the action of 
the air. These are called air and sap vessels, and 
exist in every part of a plant, which is not cellular 
tissue, (in this it is not wanted, as the cells are 
capable of absorbing moisture, and conveying it 
from one to another.) Thus imthe pith we find no 
vessels of any kind, nor yet in the pulp of fruit, 
they not being wanted here — ^but the wo<^y fibre is 
not so absorbent, and therefore is filled with vessels 
which run lengthways through it, and of these there 
is such a multitude, that more than 20,000 have 
been seen in a morsel of oak, about the twelfth of 
an inch square. These vessels, from the forms 
they usually assume, are* called ^iral, (1) — 
reticulated, (2) ^annular, (3)— punctured (4) — 
and beaded, (5)— all of which convey fluids up* 
wards, while there are straight bundles of tubm, 
called ducts, to convey them do#nwards. 



1 3 3 4 9 


TSt^eimple epiraL — If, the leaf of a Vine tree, 
the fleshy scale of a bulb, or the leaf stalk of the 
Elder tree, or the Castor Oil plant, be broken 
cautiously, and the parts drawn aaundgr, tile spiral 
vessels will»be seen like screws, parti^ly unrolled, 
and forming when in their contracted state a cylin- 
drical tube. The fine fibi^ which is thus curiously 
rolled up is generally round and single, but instances 
occur in which it is evidently flattened and others 
in which four or more fibres are coiled together. 
They are exceedingly elastic, ^d of different^ sizes 
in different species. Spiral vessels are found in all 
perfect plants, except a few which are always sub- 
mersed in water, and also in almost every part, in 
the veins of leaves, all the divisions of the flower, 
the lobes of the seed, and in the embryo, even from 
its first germination. It is not, however, to bo sup- 
posed that the spiral vessels are equally abundant in 
every part, that they run indiscriminately 

through Jtbe/Mole substance of •a stem. It has 
been already stated, that they are not found in the 
pitii of trees, nor are they in the bark, and but 
rarely in the root. Their chief situation in ligneous 
plants is immediately around the pith in the centre, 
forming what is called the medullary sheath* 
'Whether the use of the spirals be to convey air or 
water is not certain, but it is supposed the former, 
for which reason they are often called trachea, or 
breatl^ tubes. 

The retkuiaied esstelr appears to have been a 
simple spiral, but altere^tiy ^rts of it having de- 
eayed away, or been brokra through— a circumstance 
the more probable as reticulated vessela are found 
only In om j^ta. They hre aituated chiefly in 
^ foot in Dupdles, though existing in very few 


Sfljr 

plants. The stem of the Balsam yields 

abundance of them ; the aitoatiott is near the 
bark. ■ 

The annular veee^, — This" Is said by one bota- 
nist to be the only duct for the conveyance of sap 
upwards, but evidently in grror, it being by no 
means common. It consists of a number of rings^ 
often connected together so as to form a tube | at 
other times the rings are separate one from another, 
and connected by a fine membrane, which fonns a 
tube around them. The annular vessel may easily 
be seen in the Spiderwort and the Balsam. 

The punctured vetsel seems intermediate with 
the spiral and annular vessels : it appears like a tube 
covei^ with oval-shaped dots, tiiat are many of 
them porous. It is the largest of all the vegetable 
vessels, and nearest to the bark. It exists in the 
root, the wood of the stem, the leaf sta^s, &c. 

The beaded veeeel resembles a chain of oblong 
beads : it is foind only in the knots of stems and 
tubercles of the roots. Its use is scarcely known, 
and it is very doubtful whether the beaded^ vessel, 
any more then the punctured and the reticulated 
vessels, be any thing more then the simple spiral 
in a state of partial decay — an opinion the more 
plausible as those very situations, which in the first 
growth of a plant contain spirals, have, when it has 
become aged instead of these, the beaded or the 
punctured vessel.* 

[Prom A littio work publUhod by the Editor celled ••Tm« 
Gbammab of Botamv." Price 4*.] 


TANNING 

(Re 9 um§d from jmge 336, and eoneluded,) 


By the Decoction qf Bark, &c.— In 1804 a patent 
was granted for an Improved method of tanning 
hides: viz., by immersing them in the liquor in 
which oak bark had been boiled. According to 
this improvement the Patentees filled a boiler of 
copper, (or any other metal that does not stain 
or color the liquor) half full, with ground bark, 
and poured water upon it, up to the brim. The 
whole is then boiled for three hours, till the tanning 
principle is completely extracted. The liquor is 
then suffered to run off by a cock into pits, where 
it stands to cool. The hides are now put Into the 
liquor, and handled frequently^ Ijy taking them out 
and putting them in again, because the liquor is too 
powerful for them to remain long at a time, a 
the first stages of tanning. They are then to^ 
removed to fresh liquors from time to time as the 
old is weakened, until the operation is complete. 
By this method a greater quantity of the tann^ 
principle is collected into a small compass ; tea 
•bark is consumed; and there is a grat avli^ 


If leather is required ^tth a W 

bloom, a small quantity of tte 
mixed with the Uquor. By this meth^, hija 
that have been shaved in the baits may beHef 
tanned in two or three weeks, nd skins a 
twdve days, than in the one case In idne mr 
.nil in the Other in six months by urn 


great advantsge is that derived fiiea 
jxtractiflf the tsnning prind]^ by me ans sf 
K>iUng ; as business to any extnt may be earned 
m with about one-tenth part of the apitsl em^ 
aloyed on the old plan. . 

Besides bark, the Mentees make use of 
[^ps, and Oik siw-dnst- they mw 
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wiSi the common healih or heather : and they find 
that the bark of milt treea that produce kard 
wood has a tanning piinciple in them ; but abore 
all they recommend ^the young shoots from the 
roots of oaks, and the lupeiiluous twigs or branches 
that may be lopt off, So as not to injure the trees. 
These when cut in proper season, may be chopped 
and ground, and boiled with bark, and will pro- 
duce a stronger tanning liquor than bark from the 
trunks of trees that hare a thick rind, which 
cannot be separated from the bark. 

By another patent in 1816, the art of tanning 
by decoction is still further improved. This 
Patentee has proved that the trunk, roots, limbs, 
branches, and imnet of the oak, whether troe, 
polliurd, coppice, or underwood, possess tanning 
properties in a sufficient quantity to be employed 
with advantage for tanning, by reducing them to 
^ips or saw-dust, and then boiling ynd using them 
in the following way : — 

To tan calf, or other thin skins, put one hundred 
weight of the limbs or branches, chopped as above 
mentioned, into a copper containing about Sixty 
gallons of water, and boil, till the water be reduced 
to from thirty-five to forty gallons; draw off the 
decoction. 

Now add to the same limbs or branches forty 
gallons of water, and again boil till the water be 
reduced to about twenty-five gallbns. The liquor 
thus produced by the second boiling is used as a 
weak ooxe, in the first process of immersing the 
call-skins, after they come from the scouring beam. 
The decoction first produced, is then to be used 
in file same way. 

To tan hides, take one hundred weight of the 
limbs or branches, three-quarters of hundred 
weight of oak saw-dust, (the sooner the latter is 
used after being made the better), and one-quarter 
of a hundred weight of the root, boil in eighty 
gallons of water, till reduced to from fifty to sixty 
gallons. Draw off the decoction, and put it aside 
for use. To the materials left in the copper add 
sixty gallons of water, and again boil, till reduced 
to from thirty to thirty-five gallons. The li<|aor 

X iduced by this second boiling is to be employed 
the first stage of tanning hides after they come 
from t^ beam ; and ^pfterwards the decoction first 
produced is to be ^ployed. The skins and hides 
navlng undergone the before-mentioned processes, 
add as much oak-bark or tan-liquor, or both, to 


the respective decoctions, as is necessagr to com- 
plete the tanning. The quantity of each will 
vary according the strength of such decoctions; 
firhkh strmigth will depend on the age and size of 
the tree, and other cireumstancea. 

Of Sheepskins. — Sheep-skins which are used*' 
fbr a variety of purposes, such as gloves, book- 
oovers, &c., and which when' dyed, are converted 
into mock-moroooo leather,’ are dressed as follows : 


—They are first to be soaked in water and handled, 
to separate impurities, which may be scraped 
offby ablunt ki^e on a beam. They are then 
tn be hung up in a close warm room to putrefy. 
This putrefaction loosens the wool, and causes the 
nind^tion of an oily and slimy matter, ^ which 
htw to be removed by the knife. The ■ms are 
novr to be steeped in mt/lr qf lime to harden and 
htn tbej remain for a month or six 
weeks, ^ according to drcumstancei, and when 
taksB ont, they are to be smoothed on the fieshy 
tkh$ by a diarp knife. They are now to be steeped 
fat n bath of bmi and water, where they undinvo 


a partial fermentation, and become thinner in their 
suDstance. 

The skins, which are now called pelts, are to be 
immersed in a solution of alum and common salt 
in water; in the proportion of 120 skins to S 
pounds of alum and 5 pounds of salt. They 
are to be much agitated in this compound saline 
bath, in order to become firm and tough. From 
this bath they are to be removed to another, 
composed of bran and water, where they remain 
until quite pliant by a slight fermentation. To 
give their upper surfaces a gloss, they are to be 
trodden in a wooden tub, with a solution of yolks 
of eggs in water, previously well beaten up. 
When this solutiofi has become transparent, it is 
a proof that the skins have absorbed the glazing 
matter. The pelt may now be said to be con- 
verted into leafiier, which is to be drained from 
moisture, hung upon hooks in a warm apartment 
to dry, and smoothed over with warm band-irons. 

To prepare sheep leather 'for various elegant 
purposes, by drying ; t|ie skins, after being 'taken 
from the Ijme-bath, are to be immersed in another, 
composed of dog and pigeon dung dissolved by 
agitation in water; here they remain until the 
lime is separated, qnd until the skins, have attained 
the state of aqft pliable pelt. To dye this pelt red 
the skins are to be washed and sewed into bags, 
and stuffed with clippings and shavings of leather, 
or any other convenient substance, and immersed 
with the grain side outwards in a bath of alum 
and cochineal of the temperature of 170° or 180" 
Fahr., where they are to be agitated until they 
are sufficiently dyed. Each bag is, now to •he 
transferred to a sumach bath, where they receive 
consistency and tenacity. From this bath it ' is 
customary to remove the skins, and to plunge , them 
into a saffron one, to improve their color. 

To dye these skins black, the washed pelt is 
first immersed in the sumach bath, and then to be 
rubbed over lon the grained side, by a stiff brush 
dipped in a solution of acetate, or pyil>lignite of 
iron. 

To give these skins Che grain and polish of 
morocco leather, they are first oiled and then 
rubbed on a firm board by a convex piece of solid 
glass, to which a handle is attached. The leather 
being now rendered 'more compact, is rubbed or 
pressed hard, by s sharply grooved box-wood 
instrument, shaped like the glass one just described. 

Lamb and kid-skins are dressed, tanned, and 
dyed in a similar manner. 

Morocco Leather. — Goat-skins are to be cleanBed,^ 
have their hair removed, and to be limed as in the 
before mentioned processes. Th^ are then to 
undergo a partial fermentation by *l^4f|tth of bran 
and water, and 'afterwards to be immersed in 
another bath of white figs and water, where they 
are to remain for five or six days. It is now 
necessary to dip them in a solution of salt and 
water, to fit them for dyeing. To communicate a 
red color, the alum and cochineal bath is to be 
used for sheep-skins ; for black, sumach, and Iron 
liquor as before : and for yellow, the bath is to be 
composed of alum and the pomegranate bark. 

The tanning, dressing, and graining are tbe same 
as for sheep-skins. ^ 

Russia Leather. — Calf-sfini being steeped in a 
weak bath of carbonate of potass and water, are 
well cleaned and scraped, to have fiie hair, ftc. 
removed. TJiey are now immersedp in another 
bath, containing dog and pigeon’s dang in water* 
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Being ihue freed from the alkali, they are thrown 
into a miiture of oatmeal and .water, to undergo 
a alight fermentation. To tan these hides it is 
necessary to use birch bark instead of oak bark ; 
and during the operation they are to be frequently 
handled or agitated. When tanned, and perfectly 
dry, they are made pliable by oil and much friction; 
they are then to be rubbed over gently with birch 
tar^ which gives them that agreeable odour, peculiar 
to this kind of leather, and which secures them against 
the attacks of moths and worms. This odour the 
leather will preserve for many years ; and on account 
of it, Ruuia leather is much used in binding hand- 
some and costly books. The marks, or intersecting 
lines on this leather, are given ti it by passing over 
its grained surfisce, a heavy iron cylinder, bound 
round by wires. 

To dye this leather of a black color, it is to be 
rubbed over, after tanning, with a solution of 
acetate, or pyrolignite of iron : to dye it red, alum 
and Brazil wood are hsed. At Astrakhan, in Tartary, 
another kind of leather, both beautiful and durable, 
is manufactured from deer ^nd goat-skjps. They 
are cleaned and dressed in the same manner as 
sheep-skins, and then put into a bath of bran in a 
state of fermentation with water, for three days. 
Each skin is then put into a wooden tray, where 
being spread out, it receives a portion of a liquor 
composed of honey and water. When the skin hns 
combined with this liquid, it is immersed in very 
salt brine for a short time, and is then dried. 7'o 
dye it red, it is to be made up in bags, and dipped 
in a bath of cochineal water, and an alkaline plant 
fmnd in the deserts ; it is now to be immersed in a 
solution of alum, and then tanned with sumach. To 
give this leather a brilliant and more lasting red, it 
is dipjsecf in an infusion or decoction of galls, instead 
of sunfach. When to be dyed yellow, the berries of 
buckthorn, ^Tthe flowers of wild camomile are used. 
The graining of this leather is given by an iron in- 
strument of great weight, having a nugiber*of blunt 
points. • 

Tanning Nets. — The following method was in- 
vented by a ship-builder Bridport. He puts one 
hundred weight of oak branches and one hundred 
weight of spent bark from any. tannery, into one 
hundred gallons of water, and so in proportion, for 
a greater or less quantity. A.fler boiling the same 
till reduced to about eighty gallons, he takes the 
branches and spent bark from the copper, by means 
of any convenient instrument, and then immerses as 
many nets, sails, or other articles, as are required, 
jnto the liquor left in the copper ; taking care, that 
they are completely covered. He boils the whole 
together for about three hours, then removes the 
fire, and sufliK^j-the liquor to get cool : after which 
he removes^e nets, sails, or other articles, from the 
furnace, and hangs them up to dry. 


ANSWERS TO QUERIES. 

105 -/foie is Hair sorted into Lengths and 
Cleansed? In the manufacture of hair pencils or 
brushes, the hairs are scoured in a solution of alum, 
till they are free from grease, and then steeped 24 
hours in luke-warm water. The water is next 
squeezed out by pressing them strongly from the 
root to the tip. TheyfrSre then dried by pressure 
with linen cloths, and combed as smooth as possible. 
Bunches of hair are then ^placed in small flat- 
bottomed tin pans, with the tips of the hair up- 
*^ds, on striking the bottom of the* pan the hairs 


get deranged parallel to ead other, and the long 
hairs standing higher than tie others may easily be 
picked out. f 

1 15 — Haw are the colored^ Flamet F^re^warks 
produced ? Answered in page 256 and in page 328. 

119— ^010 are Essential^ Oils disHlladr The 
plant from which the oil is to be obtained, is intro- 
duced into a still, water is poured upon it, and heat 
being applied, the oil is volatized by the watery 
vapour, at the temperature of 212°, though alone it 
would probably not distill over unless the heat were 
100^ more. &)me oils of a nature not very volatile 
require a higher degree than 212*, to raise them in 
vapour, and must be dislodged by adding common 
salt to the water, whereby tbs heat being augmented 
15*, they readily come over. If in such distillations 
too much water be added, no oil will be obtained, 
because it is partially soluble in water, and thus 
readily an aromatic water is produced. 

120 — Is them a Geometrical Rule for obtaining 
an Equilateral IViangle equal to a given Square^ and 
in what Author t In Euclid. Book 6, Prop. 25, you 
will find the following problem 

To describe a rectilineal figure, which shall bo 
similar to one, and equal to another given rectilineal 
figure — consequently if the last-named figure be a 
‘square, and the former one any equilateral trian- 
gle; an equilateral triangle can then be obtained 
equal to any given square. 

\2Z—How is White Marble fiesf Cleaned and 
Whitened ? Answered in page 232. 

1 34 -r-How is the Or- Gall Paste used by Draughts- 
men, prepared / Take the gall of newly-killed oxen, 
and having allowed it to settle 12 or 13 hours in a 
basin, pour the supernatant liquor off the sediment 
into an evaporating dish of stone ware, and expose 
it to a boiling heat in a water bath, till it is some- 
what thick. Then spread it on a dish, and place it 
before a fire till it becomes nearly dry. In this 
state it may be kept for years in pots covered with 
paper. 

136->^om are colored Crayons made? They are 
made of the following composition : — 

l^x parts of shell-Iac. 

Four parts of spirits of wine. 

Two parts of turpentine. 

Twelve parts of a coloring powder, such as 
Prussian blue, orpiment, wbits-lead, vermilUon, 
&c., and 

Twelve parts of blue clay. 

The clay being elutriated, passed through a 
hair sieve and dri^, is to be well incorporate by 
trituration with the solution of shdl-lao^ in the 
spirit of wine, the turpentine, and the pigment ^ 
and the doughy mass pressed into moulds. They 
are to be dried by a stove heat. 

[Very good crayons, for certain purposes, may 
be made as follows : — 

Wash common pipe-clay in a large qnanti^ of 
water, let the coarser parts, sand, &c. settle m a 
few minutes, then pour off the clayey water and 
set it aside, the day will subside and be fit for 
use. When tne supernatant water is frdersbly 
clear, pour it off and add to the claw at the bottom 
the required pigment, together with a little size. 
Press it|hto moulds as before. White crayons made 
thus are mfinitely better than common chalk for the 
lecturer to draw his diagrams with, and for the 
workman to set off his Um. The fancy painter tM 
uses black crayons made after this manner, for the 
veins of white marble, and others of different colori 
might be still more frequently employed.— Bn.] 
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ilium/ Marmorahm ; whai ii it/ Each 
dciiM hai his own rcMpt. Hie following we know 
to be impenetrably hara Calcine a flint atone in 
tlM Are; when white and friable» pound it in a 
mortar, aift it, and lay aside the flneat particlea for 
nae ; add to them eqiigl parts, by weight, of quick- 
lime and maatlc Tarnish ; pound the whole together, 
and sift as before. It may be kept in a phial till 
wanted for use, when a small portion is to be taken 
out, and water added, until it assumes a pasty con- 
atatence, when it may be preaaed into the tooth. A 
totally diflbrent compoaition ia alao called mmerat 
wummoratumf which ia oompoaed of tin-foil and 
quickailTcr mixed together, ao aa to be jnat pliable, 
and aqneeaed into the tooth. The quickailTer will 
aoon be abaorbed, and the tin-foil remain aa a aort 
of metallic plug. 

158 — WM ii tAe CbmpoH/ioit tued by DenUits to 
take a Model qf the Mouth ? Nothing but common 
white wax, rendered anfllciently aoft If/ ateepingit in 
warm water for aome minutes preTiously to using it. 

160 — What it CoottcAottctne, and how it it pre^ 
pared ? Caouchoucine ia the invention of Mr.W. H. 
Barnard, of Greenwich, and is obtained by distilling 
caonchouc, (Indian rubber,) aa imported. When the 
temperature haa reached 600^ a ^rk colored oil or 
liquid ia distilled over, which ia caouchoucine. This 
substance, when miz^ with alcohol, ia a solvent of 
all the resins, particularly copal. It possesses some 
singular properties, via. that in a liquid state it has 
leas specific gravity than any other liquid known to 
chemists, being considerably lighter than sulphuric 
ether, and in a state of vapor, ia heavier than the 
moat ponderous of gases. Its elementary consti- 
tuents are— carbon, 6.812, 8 proportions ; hydro- 
gen, 1.000, 7 proportions. 

161— IFily do now Tobacco Pipeo etiek to the 
Mouth/ Because aluminum, of which they are 
composed, after having been burnt, like lime, rapidly 
absorbs moisture, and in its strong attraction for 
this, it adheres to any part which is but partially 
wet. Dipping the ylpo in a liquid previous to using 
it'iprevents this adhesion. 

162— JSfoiP it Oiaoe to be drilled/ I ^ to say 
I have drilled common glasa with an ordinary bow- 
drill, by keeping one or two drops of spirits of tur- 
pentine on the glass at the point of the drill ; of 
course care must hi taken not to apply too much 
pressure, or you will break the glass. w. a. n. 

[We have not much foith in the above receipt. 
Glass maybe drilled readily with a common drill 
made of iron, tin, or copper, using with it water and 
emery powder. If a large hole is required, such, 
hr example, as one of an inch in diameter, it may 
be done as follows Fhsten on the appointed spot 
a cork which is a little smaller than the intended f 
hole; procure a thin brass tube 3 or 4 inches long, 
of therae of the hole, and to tbe upper end of this 
fit a pieee of wood, pointed at the top : put aome 
emery powder around the cork, slip the tube over 
it, aud keep turning the tube round by a drill bow, 
the tube being kept steady by the cork at bottom, and 
hf its point working in a hole at .the top, whioh may 
bo made in a piece of wood, to be held by one hand 
while the tube is worked round by the other. Ed.] 

16S>— ^om eon White Ink be made/ Gflhd egg- 
shelllB, (carefully washed and the internal skin re- 
moved), tup fine powder, and put them into a small 
vessel s^dlean water. When settled pour the water 
off, .mid^ dry the powder in tbe aun; next put a 
sam^Ottitlty of gum ammoniac into distilled vine- 


gar, and leave it to dissolve during the night, nest 
morning the solution will appear very white, and if 
strained through a linen cloth, and the egg-ahells 
added in suflUcient quantity, a very white ink wiK 
be obtained. •" 

N.B. Black, or dark blue paper must be the ma* 
terial to be written upon. 


PRINTING FROM COPPER-PLATES, WITH 
ALTERED DIMENSIONS. 


Soils very singular specimens of an art of copying, 
not yet made public, were brought from Paris a few 
yean since. A watchmaker in that city, of the 
name of Gfonord, had contrived a method by which 
he could take from the same copper-plate, impres- 
sions of different sizesi either larger or smaller than 
the original plan. Having procured four impres- 
sions of a parrot, surrounded by a circle, executed 
in this manner, 1 showed them to the late Mr. Lowry, 
an artist equally distinguished by his skill, and for 
the many mechanical contrivances with which he en- 
riched his i^rt. The relltive dimensions of the seve- 
ral impressions were 5*5, 6*3, 8*4, 15*0, so that the 
largest was nearly three times the linear size of the 
smallest ; and Mr. Lowry assured me that he was 
unable to detect any lines in one which had not cor- 
responding lines in the other. There appeared to 
be a difference in the quantity of ink, but none in 
the traces of the engraving, and from the general ap- 
pearance it was conjectured that the largest but one 
was the original impression of the copper-plate. 
The processes by which this singular operation was 
executed have not been published ; but a coigectuae 
was formed at the time which meiita notice. It was 
supposed that tbe artist was in possession ^of some 
method of transferring the ink from the lines of 
a copper-plate to the surfoce of some fluid, khd of 
re-transferring the impression firom tlOrfluid to the 
paper. If this could be accomplished, the print 
would bb of qxactly the same sin u the copper- 
plate from which it was derived ; but if the fluid 
were contained in a vessel of the form of an in- 
verted cone, with a smalL aperture at the bottom, 
the liquid might be lowered or raised in the vessel, 
by gr^ual attraction or addition, through the apex 
of te cone : in this case, tbe surface to which the 
printing-ink adhered,, would diminish or enlarge. 
And in this altered state the impression might be 
re-transferred to paper. It must be admitted that 
this ooqjectural explanation is liable to very consi- 
dmafile dUfienltics ; for although the convene ope- 
ration of taking an impression from ja liquid surfooe, . 
has a parallel in the art of marbling paper, tbe 
possibility of transferring the ink from the copper 
to tiw fluid requires to be proved. 


QUERIES. 

I iS—How esn old oil paintlngi be lined with new canvui f 
Jnnperedcn page All, 

IfTi— How are the turkey'a-maw balloona made? 

10B— How are Baih bricka made ? 

1S9— How lagiUllna on glam performed, auch as is seen fre- 
quently in ehenisra shops ? Answered on page 41 4. 

irO^Why do candles become white by storing, and also 
have their illuminating power increased thereby ? Answered 
on page 414. 

171— How are artificial eyes made ? 

171— What will soften old aqd hard putty ? Answered on 
page 414. ^ 

IV^How is wood prepared for the wood engraver f .da- 
swered onpage 414 

174— How ran a blue oolor. which will not wear oC bo 
given to steel f ^ ‘ 
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LETTER WEIGHING MACHINES. 

Since the announcement that letters were to be 
charged according to their respective weights, inge- 
nuity has been exercised in order to construct the 
most portable, accurafe, and convenient letter weigh- 
er ; and we understand that very numerous designs 
for such an instrument have been registered under 
the new Copyright Design’s Act, whereby any 
person may claim the sole use of any pattern for six 
months, whether it be adapted to embroidery, 
weaving, general ornament, articles of manufacture 
and art, &c. &c. Thus the stationers of the metro- 
polis have each some certain arrangement or figure 
of letter weigher, which they are desirous the public 
should patronize. To point out such as are defective 
and cumbrous would be invidious, and as we are 
not called upon to do so, would be unnecessary. 
The object of the present paper is ^rather to point 
out three or four which are types of all, and which 
appear the simplest and most easily managed. 

The first we shall allude to is the invention of 
Mr. Riddle, and one of the first that was brought 
out. It is represented in Fig. 1. The principle of 
its action is that of the bent lever. This lever is 
supported upon a pivut at the centre, one part of it 
is curved round and downwards, and loaded with a 
fixed weight ; the other end of the lever bears a 
suspended wire, so bent as to be capable of holding 
a letter ; to the centre of the lever is fixed a gnomon, 
or band. It is supported by a short iron bronzed 
stand, which branches near the top and bears an arc 
divided into four equal divisions or ounces, and 
which are subdivided into half and quarter ounces. 
The letter being put in the wire, draws up the other 
end of the lever, and moves the hand forwards to 
half, one, two, or more ounces, according as the 
letter itself may weigh so much ; when taken out 
the lever of coarse returns to its original position. 

In Mr. Alvey’s letter weigher, the same princi- 
le, that of the bent leoer balance, is relied upon ; 
ut here, instead of the arc being attached to the 
stem, and the hand, or pointer, being connected 
and moving with the lever, the reverse takes place, 
the hand is fixed and immoveable ; the lever;Jtself 
bears the arc, and when the latter is placed in the 
part prepared for jt«. its weight draws the graduated 
part of the lever underneath the point of the hand, 
•and thus the exact weight of the letter is at once 
•een, as in the former instance. (See Fly, 2.) 

The common sca/c, or equal-armed balance, has 
not been forgotten to be applied by numerous persons, 
,but without any originality ; and it must be evident, 
that in a counting-house, and much more so in a 
study, such a cumbrous appendage as the usueJ 
scales is inconvenient, and the separate detached 
weights liable to be lost 

The steelyard is another adaptation of the same 
mechanical power to the sameaobject ; and steelyard 
balances, graduated to the requisite ounces and parts, 
are abundant ; some of them suspended from above, 
with a fixed fulcrum, and a moveable weight ; others 
with a fixed weight and a divided stem, which slides 
forwards qr backwards over a knife-edged support 
In the first case the weight of the letter is indicated 
by Che part of the stem occupied by the weight ; in 
the oHm instance by the part of the stem, which 
foroM die point of suspension. 

Allbther oUss of letter-weighing machine is formed 
pj^ii me known specific gravity of mercury ; one 
•oLthis jtind is repr^nt^ m Fig. 3. The name of I 
the iiimtOT we are not acquaint mth.' It consists * 


of a stand at bottom, into which is fi\ed a glass tube, 
having a wooden ball or ornament of some kind at 
top. with a hole in the middle of it, equal to that 
of the tube to whieh it is cemented. A rod of wood, 
bearing a small stand or table at top, is fnade to fit 
the hole of the stem, into which it is suffered to 
drop — but not before a little quicksilver has been 
poured into the tube ; the specific gravity of this 
being so much greater than the wooden rod, the 
latter of course floats, or rather sinks but a little 
way into the mercury, and according as the table 
attached to it is loaded, so the rod sinks deeper and 
deeper. This superior weight is indicated by the 
proper marks bein^ made upon the centre rod, the 
surface of the mercury rising as the rod is depressed 
beneath. In the foregoing structure it is of little 
consequence if the mercury be in large or small 
quantities, provided there is a sufficiency of it for 
the rod to sink into. Another mercurial letter 
weigher has been made with lines upon the glass 
outside, and not upon the moveable rod ; this there- 
fore requires a very ex^ct quantity of mercury at all 
times, ani the spilling of a few drops only would 
vitiate the result. We are somewhat surprised that 
both' the flat, spiral, and the heliacal or birdcage 
spring, appears tc have been forgotton, not remem- 
bering to have seen any contrivance for weighing 
letters, having the elasticity of bodies for its primum 
mobile, 

TURNING LARGE BALLS, &c. 

Prepare a cube of wood, as accurately as may be ; 
plane one side true, and gilage a line down the middle 
of it ; from which line the centres at each end are 
found with a pair of compasses. Then shape *tlie 
piece to an octagonal form, by taking off (be four 
corners ; next, place it fti the lathe, then turn or 
strike each end to the exact length of the intended 
diametpr of the sphere. Afterwards, with a pair of 
compasses, divide the piece which gives the centre 
or curve-line, and bisects the guage-stfbke. Next, 
from the middle of the piece, work down each end 
of it with a gouge, to ad fair a round as you can 
with the callipers : then take the piece out of 
the lathe, and carefully prick the second centres, 
which the guage-stroke and curve - line give : place 
the piece again in* the lathe, by the last pricked 
centres, working it down with a small firmer chisel, 
in order to form a second curve-line, until it bisects 
the first diameter, or curve-line : then strike the 
piece to the first centres, and work off the remain- 
ing wood with a large firmer chisel, until it becomes 
flush with the second curve-line : it may then be 
polished. 

Billiard Balls. — The ivory ball^tol billiard play- 
ing are carefully finished by hand, afhr the lathe 
has done its work, by means of flat steel plates,' 
hardened and tempered, having holes in them of 
various sizes, and made truly circular ; the edges 
of the holes also being very sharp. In these holes 
the balls are worked in every direction, and scraped 
until all the protuberances are completely removed, 
and they become uerfect soheres, after which they 
must be polished. 

Wash Balls . — Whilst we are tre!iting on the sub- 
ject of forming globular bodies, it may not be amiss 
to mention that the perfumers shape their lumps 
of marbled and other soap into balls by means of 
a conical glass, the brim of which has been ground 
accurately trpe and sharp upon a flat' surface. The 
mass of soaj;) being held in the*l^ *hiud, the' brim 
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of the glass is worked over its surfoce in all direc- 
tions, with the right hand, at the same time that 
the ball is turned every way by the left ; the excess 
of soap is thus removed ; and in this easy mode 
are these regularly-formed bodies made, the glass 
])erforTniiTg a nearly similar office with the circular 
holes in the steel plates, as applied to the finishing 
of the ivory balb. 


SUGARS. 

C Resumed from page 334, and concluded. J 

Sugar of Manna (Mannite.) — Manna exudes 
from the trunks of the Fraxina and of the Pinus 
LariXf in the form of a syrupy liquid, which har- 
dens in the air into slightly yellcArish drops. This 
liquid contains a small quantity of cane sugar, 
a yellowish matter to which it owes its laxative 
qualities, and a considerable proportion (66 per 
cent.) of sugar of manna. This is extracted by 
boiling alcohol, which deposits it on cooling. It 
is then exposed to pi^ssure, re-dissolved, and crys- 
tallized. In order to extract it from the juice of 
onions, beet, celery, or asparagus, whi(^ contain 
it associated with cane sugar, we must decompose 
the latter by the vinous fermentation. The sugar 
of manna remains, and may b^ obtained in the 
crystalline form. This variety of supr gives a 
brick-red color with arsenic acid. It dissolves the 
oxide of lead, which maybe afterwards precipitated by 
ammonia. It has not been found to retain in any ap- 
preciable degree the laxative properties of the manna. 

Glycerine (Chevreul), or Sweet Principle of Oil 
(Schecle). — This substance is syrupy, transparent, 
earless, and slightly sweet. Its 8peci6c gravity 
is 1.270 at 6i degrees. It is very soluble both in 
water and alcohol. By distillation it is vaporized 
and partly decomposed. It attracts the moisture 
of the *air. When throws on hot coals it burns 
lihe an oil, ^Pis capable of dissolving the oxide of 
lead. Nitric acid converts it, but with difficulty, 
into oxalic acid ; and sulphuric acid ch^nges^t into 
sugar of staach. 

It is obtained by heating a mixture of two parts' 
of pounded litharge, two»of olive oil, and about 
one of water, in a copper basin. The mixture must 
be stirred with a spatula, and wilder must be added 
to supply the waste by evaporation. The operation 
is stopped when the mixture hsi acquired the con- 
sistence of plaster. The water, which holds the 
glvcerine dissolved, is then to be poured off, and 
hydro-sulphuric acid must be passed through it to 
throw down the small quantity of lead which it might 
^ntain. The excess of this acid must be driven off 
by heat, after which it is to be concentrated in vacuOf 
or by a gentle heat. This principle may also be 
produced by the' action of all the bases that are capa- 
ble of causii^ the sapoiiihcation of fatty matters. 

Sugar of Milk, — This substance is said to crys- 
tallize in regular parallelopipeds, terminated by 
four-sided pyramids. These crystals are white and 
semi-transparent. They crackle under the teeth, 
and decrepitate and swell on hot coals. They are 
Bofuble in nine times their weight of cold water, 
but more soluble in hot water. They are scarcely 
soluble in alcohol. This sugar becomes more soluble 
in water, looses its property of crystallizing, and 
assumes all the characters of gum, when it is exposed 
to heat. Potash and sodatfso increase its solubility. 
The action of nitric and sulphuric acids on it are 
exactly the same as on gum-arabic. It is not | 
precipitated frpm its solution in water by any salt I 


or by any of the alkalis, nor does the infusion of 
galls render it turbid. Potash causes a disengage- 
ment of ammonia from it, unless it has been pre- 
viously crystallized a considerable number of times 
successively. It is obtained from whey by eva- 
poration. It is in Switzerland that most of it is 
prepared. $ 

Sugar, or rather Juice of Liquorice. This 
substance is extracted from the roots of the (r/^- 
cyrrhiza Glubra and the Abrus Precatorias, by 
means of boiling water. The liquid is afterwards 
evaporated by a gentle heat, and sulphuric acid is 
added, which precipitates both the sugar of liquorice 
and the vegetable albumen. The precipitate is first 
washed with water acidulated with sulphuric acid, 
and then with pure water : and then the sugar is 
dissolved out by alcohol, which does not act on 
the albumen. A solution of carbonate of potash 
is added drop by drop to the liquid, as long as it 
gives any indication of containing free acid, after 
which it is filftred and evaporated. The sugar is 
thus obtained in the form of a yeUow translucent 
mass, full of cracks or flaws, which is easily 
detached from the sides of the vessel. The sugar 
obtained from concrete liquorice juice, or Spanish 
liquorice, is of a brown color, which is not altered 
by treating it with animal charcoal. The sugar of 
liquorice has a taste somewhat different from that of 
liquorice juice, which is always slightly nauseous. 
It is equally soluble in water and in alcohol. When 
throwm in the state of powder into a flame, it burnt 
like the pollen of Licopoditim. Acids, both organic 
and inorganic, as well as the bases and certain salts, 
precipitate the sugar extracted from the Glycyrr* 
hiza Glabra, but not that obtained from the Abrus 
Precatorias. 

Uses of Sugar. — Cane sugar appears to have been 
unknown in Europe prior to the period of the wars 
of Alexander the Great ; and subsequent to that time 
it was only employed in medicine by the ancients, 
on account of its scarcity. For all domestic and 
other pui poses honey alone was used. It was not till 
the period of the crusades that the Venetians made it 
more generally known in Europe, and its use became 
v^minon only after the discovery of Aq^qa and the 
eatablii|^mfiMi.of plantations in the 

Sug^'is' eniployed for making syrups } and in 
this state it serves to sweeten, thicken, and preserve 
the vegetable juices which are imide use of in medi- 
cine. Fruits, or portions of fruits, are also boiled 
in syrup, and preserved by means of it, forming 
what are called preserves. It has been likewise found 
that sugar is an excellent antiseptic, and that a much 
smaller quantity of it than of sea-salt is sufficient to 
prevent putrefaction ; and fish are sometimes pro- * 
served by filling them with sugar in powder after 
ftiey are cleaned. 

Orfilla recommended sugar as an antidote to the 
poison of verdigrise and oxide of copper. The effi- 
cacy of this means has-been questioned, and albumen 
is now used in preference. 

AEROSTATION. 

Tbb desire of rivalling the feathered tribes in their 
passage through the airy regions has now, for many 

:s, called into action the imitative faculties of 
man. The art of flying has been always his aim, 
and notwithstanding the conclusive arguments which 
have been brought forward to prove its impractica- 
bility, yet there are still some visionary minds who 
maintain the probabilitv of its being at some tune 
accomplished. 
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To prove the mitiquity of this pursuit we need 
only consult the poetical productions, the traditions, 
the religious tenets, or even the history of all nations. 
The flying horses of the sun, Juno’s peacocks, 
Medea’s dragons, the flying oracles, the flight of 
Abaris round the earth, as related by Diodorus of 
Sicily, the oracle of Hierapolis, who raised himself 
in the air, the fate of Icarus, and numberless other 
passages of the ancient writers, show that at a very 
early period the object of flying engaged the genius 
and attention of mankind. But the earliest account 
of any thing relating to the art of flying, which has 
the appearance of authenticity, is that of Archytas’s 
pigeon. This famous geometrician of Taranto flou- 
rished about 300 years before the Christian era. 

* Aulus Gellius, Favorinus the philosopher, and 
many other Grecian writers, speak of this pigeon. 
They describe it as made of wood, and that it could 
fly, but that if it fell it could not lift itself from the 
ground. f 

Much has been said and done, especially in the 
last century, in order to imitate this flying artiti(d:il 
bird, as may be gathered from the writings of 
Father Laurette Laure, Scholt, Cardan, Scaliger, 
Fabri, and Lana, though the reader’s curiosity 
will be ill-requited for his trouble, those attempts 
being mostly errors of too gross a nature even for 
the last and preceding century. 

In Rome, under the reign of Nero, it is said, 
that a man by means of artificial wings, elevated 
himself high in the atmosphere, but that he lost 
his life in the enterprize. In severals authors we 
And an account of singing and flying artificial birds ; 
but while oppression and ignorance kept Europe 
in slavery and superstition, it is no wonder that 
accounts generally absurd, and always doubtful, of 
flying machines, flying vessels, flying saints, and 
flying witches, were very common, and the religious 
historians, as well as other writers, make frequent 
mention of them. 

But to proceed to modern times. The most 
remarkable treatise on this subject that ever was 
written was by Bishop Wilkins, who died in 1671, 
and was the original proposer and founder of the. 
Royal Socit|y of London. He says ^th^e are 
four ways it flying. First, by the qf epirks 
or angels. Secondly, by the help of fowls. Thirdly, 
by wings fastenedp Anmediately to the body ; and 
fourthly, by . a flying chariot. It is not necessary 
to advert to the first of these methods : as for the 
second, the high degree of improbability will readily 
occur to any thinking person. The third is equally 
impracticable as will be evident if we will make a 
f short calculation on the expanse of the wings of 
birds, compared with the weight of their bodies; 
thus a sparrow or other small bird weighs about al 
ounce and a half, while the surface of its wings are 
about twenty square inches. Taking the average 
weight of a man to be one cwt. and a half, in the 
same proportion his wings must be each twenty feet 
long, and seven or eight feet wide, not taking into 
consideration their weight, and that of the tail or 
rudder, which he must also be furnished with — 
a weight much too great for him even to move by 
the strength of his arms, much less to use them 
effectually. Then again how great a power the 
wind would exert to baffle his motions, as the 
least faireese would render them quite unmanagea- 
ble., These visionary schemes of Bishop Vp’ilkins 
gaire rise to the well-known popular story of Peter 
Wilkins and the Gowries, or tbe Flying Islanders. 
The fourth method of flying is not so wholly to be 


disregarded : namely, by means of flying machines, 
though truly laughable are some of the schemea 
proposed for this purpose. Thus we find it directed 
to fill a great mimy egg shells with dew, for as the 
sun rarefies, and consequently elevates tl^e dew, so 
the egg shells when exposed to that luminary will 
rise, together with a certain weight attached to them, 
in consequence of the dew which they contained 
being rarefied. Among these projectors, one device 
alone deserves our attention, that of Jesuit Francis 
Lana, an Italian philosopher and professor. This 
may truly be said to be the first aerostatic machine, 
and although it would not ascend, it seems to have 
furnished a model for after projectors to imitate. It 
is represented as follows : — 



Hie lower part of the machine is large b >at- 
shaped wicker basket, with two seats within it fov 
the aeronaut, and a m^st and sail to direct a 
occasion its lateral motion, while its power of as- 
cension was to Ije derived from four very li^bt 
copper balls, having a valve to each through wh ch 
the air within migh^he abstracted. Lana knowing 
that a pint of air weighs six grains, calculated the 
size of his balls, so that the weight of the air within 
them should more than counterpoise the weight of 
the machine and of himself. So certain of success 
was Lana that he collected a great assembly of his 
pupils and of the public to witness his ascent. 7t 
need not be said that the fir&t few strokes of the 
exhausting pump crushed his copper,, balls, &nd his 
expectations at the same time. 

Although all these schemes were amsuccessful, 
yet the art of navigating the air has been at last 
discovered, and upon two principles. First, on 
the rarefaction of common air by heat ; and 
secondly, by filling the machine with a gas lighter 
than the atmospheric air. 

The first of these principles particularly struck 
the attention of Stephen and John Montgolfier, 
from the following experiment : — Suspend upon a 
point or edge a strip of wood, bearing a disc of 
thin pasteboard or papd^ at one end, and a coun- 
terpoise or weight at the other. ‘When thus ba- 
lanced, hold at a few inches distance under the 
paper disc a lighted candle. The ^ir around tiie 
flame being' heated, and consequently rarefied, 
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ascends, carries np with it the paper, and destroys 
the equality of the balance. The candle being 
removed, it returns to its former station. 

The sam** principle as the above carnes up the 
chiraney<t Jght piece of paper from the fire, as 
too many persons have learnt by sad experience and 
dangerous accidents. 

Many modifications of this experiment will readily 
suggest themselves. One of them is extremely 
common in times of illumination, in which we wit- 
ness a coiled strip of paper turning round over a 
candle placed in a window. It is represented as 
follows, and is usually called the fire snake. A piece 
of thick writing paper is chosen, about six or eight 
inches over ; it is to be cut in a tontinued coil till it 
reaches near to the centre, where a thread drawn 
through serves to hang it up by. (It may of course 
be painted according to fancy.) 



* in use, it is to be merely suspended over a 

candle, the air heated by which ascending strikes 



Stephen, the eldest^ the two brothers, made 
the first aerostatic experiment at Avignon, towards 
the middle of November, 1782. It consisted of a 
hag of fine silk, the capacity of which was about 
foi^ cubic feet. Burning paper hpplied to the 


aperture served to rarefy the air, or to form the 
cloud, and when this was sufficiently expanded, the 
machine ascended rapidly to the ceiling, and thus 
the discovery was made. It may be readily sup. 
posed that this interesting experiment was soon 
afterwards repeated, and upon a larger scale. On 
the 19th September, 1783, I public exhibition was 
made before the King and Court of France, at 
Versailles, with a balloon, sixty feet high and forty- 
three feet in diameter. It ascended with rapidity 
with a basket attached to it by a rope, in which 
basket were placed a sheep, a cock, and a duck. 
After about eight minutes, the fire being out, the 
machine descended, without any of the animals being 
injured, so that the sheep was found feeding. 

M. I^latre de Rozier had the courage to offer to ^ 
ascend in one of these machines. His offer was 
accepted, and he ascended in a balloon, seventy-siz 
feet in length and forty.six feet in breadth, on the 
15th of Octobik, 1783. 

('To be continued. J 

GILDING. 

Goid Powder for Gilding. — Gold powder may be 
prepared in three different ways : — 1st. Put into an 
earthen mortar some gold -leaf, with a little honey, 
or thick gum-water, and grind the mixture till the 
gold-leaf is reduced to extremely minute particles. 
When this is done a little warm water will wash out 
the honey or gum, leaving the gold behind in a 
pulverulent state. 

2nd. — Dissolve the pure gold (or the leaf,) in 
nitro-muriaticacid, and then precipitate it by a piece 
of copper, or by a solution of sulphate of iron. The 
precipitate (if by copper,) must be digested in 
distilled vinegar, and then washed, (by pouring 
water over it repeatedly,) and dried. This precipi- 
tate will be in the form of very fine powder : it works 
better, and is more easily burnished than gold-leaf 
ground with honey as above. 

And 3rd, or the best method of p reparing gold 
powder, is by heating a prepared amalgam of gold, 
in an open clean crucible, and contm^tpg the strong 

with a glass rod. . Whlijh the merchfy baa completely 
left the gold, the remaining pwideF^ie to be ground 
in a Wedgewood's mortar, with a Htiie water, and 
afterwards dried. It is then fit for use. 

Although the last mode of operating has been 
here given, the operator cannot be too much 
reminded of the danger attending the sublimation 
of mercury. In the small way here described, i| 
is impossible to operate without danger ; it is there- 
fore better to prepare it according to the former 
directions, than to risk the health by the latter. 

To cover Bars of Copper ^ ^c. with Gold^ so as 
to be rolled out into Sheets. — This method of gilding 
was invented by Mr. Turner, of Birmingham. Bir. 
Turner first prepares ingots or pieces of copper or 
brass, in convenient lengths and sizes, fie then 
cleans them from impurity, and makes their surfaces 
level, and prepares plates of pure gold, or gold 
mixed with a portion of alloy, of the same size as 
the ingots of metal, and of suitable thickness. 
Having placed a piece of gold upon an ingot intended 
to be plated, he hammers and compresses them both 
together, so that they may have their surfaces as 
neaily equal to each other as possible ; and then 
binds them together with wire, in order to keep 
them in the same position during the process required 
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to attach them. Afterwards he takes silver filings, 
which he mixes with borax, to assist the fusion of 
the silver. This mixture he lays upon the edge of 
the plate, and next to the ingot of metal. Having 
thus prepared the two bodies, he places them on a 
fire in a stove or furnace, where they remain until 
the silver and borax placed along the edges of the 
metals melt, and until the adhesion of the gold with 
the metal is perfect. He then takes the ingot care- 
fully out of ^e stove. By this process the ingot is 
plated with gold, and prepared ready for rolling 
into sheets. 

To Gild in Colors . — ^The principal colors of gold 
for gilding are red, green, and yellow. These should 
^be kept in different amalgams. The part which is 
Pto remain of the first color, is to be stopped off with a 
composition of chalk and glue : the variety required is 
produced by gilding the unstopped parts with the pro- 
per amalgam, according to the usual mode of gilding. 

Sometimes the amalgam is applied t ^ the surface 
to be gilt, without any quicking, by spreading it 
with aqua-fortis; but this depends on the same 
principal as a previous quicking. 

Grecian Gilding . — Equal parts of sal-ammoniac 
and corrosive sublimate are dissolved in spirit of 
nitre, and a solution of gold made with this men- 
struum. The silver is brushed over with it, which 
is turned black, but on exposure to a red heat it 
assumes the color of gold. 

To dissolve Gold in Aqua-Regia . — ^Take an aqua- 
regia, composed of two parts of nitrous acid, and 
one of marine acid ,* or of one part of sal-ammoniac, 
and four parts of aqua-fortis ; let the gold be 
granulated, put into a sufficient quantity of this 
menstruum, and exposed to a moderate degree of 
heat. During the solution, an effervescence takes 
place, and it acquires a beautiful yellow color, 
which becomes more and more intense, till it has 
a golden or even orange color. When the men- 
struum is saturated, it is very clear and transparent. 

To Gild Iron or Steel with a solution of Gold . — 
Make a solution of 8 ounces of nitre and common 
salt, with 5 wnces of crude alum in a sufficient 
quantity OC dissolve an ounce of £old thinly ; 

pUted 'td'terwards cyaporabmdMi^ 

ether, which will' perfectly amitiuct the gold. The 
iron is brushed oves iHth this solution and becomes 
immediately gOt. 

To QUd^ hy (fold dissolved m Aqya-Regia . — 
Fine linen rags are soaked in a satftrated solution of 
gold in aqua-regia, gently dried, and afterwards 
burnt to tinder. The substance to be gilt must be 
wdl polished ; a piece of cork is first dipped into a 
solution of common salt in water, and afterwards 
into the tinder, which is well rubbed on the surface 
of tiie metal to be gilt, and the gold appears in all 
its metallic lustre. 

Amalgam qf Gold in the large way . — A quantity 
of quicksilver is put into a crucible or iron ladle, 
which is lined with clay, and exposed to heat till 
it begins to smoke. The gold to be mixed should 
be previously granulated, and heated red hot, when 
it should be adde^ to the quicksilver, and stirred 
about with an iron rod till it is perfectly dissolved. 
If there should be any superfluous mercury, it may 
be separated by passing it through clean soft leather; 
and the remaining amalgam will have the consistence 
of butter, end contain about 3 parts of mercury to 1 
of gold. 

To Gild by Amalgamation , — The metal to be 
gilt Is previoudy well cleaned on its surface, by 


I boiling in a weak pickle, which is a very dilute 
nitrous acid. A quantity of aqua-fortis is poured 
into an earthem vessel, and quicksilver put therein ; 
when a sufficient quantity of mercury is dissolved, 
the articles to be gilt are put into the solid^ion, and 
stirred about with a brush till they become white. 
This is called quicking. But, as during quicking 
by this mode, a noxious vapour continually arises, 
which proves very injurious to the health of the 
workmen, they have adopted another method, by 
which they, in a great measure, avoid that danger. 
They now dissolve the quicksilver in a bottle con- 
taining aqua-fortis, and leave it in the open air 
during the solution, so that the noxious vapour 
escapes into the airs Then a little of this solution 
is poured into a basin, and with a brush dipped 
therein, they stroke over the surface of the metal 
to be gilt, which immediately becomes quicked. The 
amalgam is now applied by one of the following 
methods : — 

1st. By proportioning it to the quantity of articles 
to be gilt, and putting them into a vessel together, 
working them about with a soft brush, the 
amalgam is uniformly spread. 

Or, 2ndly. By applying a portion of the amalgam 
upon one part, and spreading it on the surface, if 
flat, by working ittibout with a harder brush. 

The work thus managed is put into a pan, and 
exposed to a gentle degree of beat ; when it becomes 
hot, it is frequently put into a pan, and worked 
about with a painter’s large brush, to prevent an 
irregular dissipation of the mercury, till, at last, 
the quicksilver is entirely dissipated by the repetition 
of heat, and the gold is attached to the surface ^ 
the metal. This gilt surface is well cleaned by a 
wire brush, and ^en artists heighten the color pf 
the gold by the aglmion of various compositions ; 
this part of the piracess is palled coloring. ' ' 

7b Gild Glass and Porcelain. No.«»4 -Drinking 
rad other glasses are sometimes gilt on their edges. 

119 is dbne pither by an adhesive varnish* or by 
The varnish is prepared by dirsolving in 
linseed oil an equal weight either of copal or 
Mber. This is to be dilu^d by a proper quantity 
bf oil of turpentine, so as to be applied as thin as 
possible to the part^ of the glass intended to be gilt. 
When this is done, which will be in about twenty- 
four hours, the glass js to be placed in a stove, till 
it is so warm as almost to bum the fingers when 
handled. At this temperature the varnish will* 
become adhesive, and a piece of leaf gold, applied in 
the usual way, will immediately stick. Sweep off 
the superfluous portions of the leaf, ,and when quite ^ 
cold, if may be burnished, taking care to interpose 
a piece of very thin paper (India paper) between 
the gold and the burnisher. If thf varnish is 
very good this is the best method of gilding glass, 
as the gold, is thus fixed on more evenly than ih any 
other way. 

No. 2. — It often happens, when the varnish is 
but indifferent, that by repeated washing the gold 
wears off ; on this account the practice of burning 
it in is sometimes had recourse to. 

For this purpose, some gold powder is ground 
with borax, and in this state applied to the clean 
surface of the glass, by a camel's hair pencil ; when 
quite dry, the glass is put^into a stove heated to 
about the temperature of ail annealing oven ; the 
gum bums off, and the borax, by vitrifying, cements 
the gold with great firmness to the glass ; a^r which 
it may be burnished, llie gilding upon porcelain 
is in like manndr fixed by heat and the use of borax ; 
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and this hind of ware being neither transparent nor 
liable to soften, and thus to be injured in its form 
in a low red heat, is free from the risk and injury 
which the finer and more fusible kinds of glass are 
apt to sustain from such treatment. Porcelain and 
other wares may be platinised, silvered, tinned, and 
broDzed in similar maimer. 

CContinued on page 280. J 

RICE PAPER. 

. Rick Paper is prepared from a plant growing in 
China, and also in the East Indies. If this paper 
held up to the light an exquisitely beautiful 
ceUnlar tissue is observed, such a as no art of man 
could produce ov imitate. Its mode of preparation 
is a subject of much interest, as is the stem of the 
plant from which it is cut. The latter is evidently 
herbacequs^, hollow in the centre, with a membra- 
neous tn||^verse septum at each end, about an inch 
in diameter, and tha thickness of the parenchyma- 
tous substance is little more than half an inch, but of 
the purest possible white. • 

General Hardwicke, a gentleman whos^ long resi- 
dence in India, ^ and whose ardent love of natural his- 
tory gave him opportunities of studying botanical 
science above what others have Enjoyed, drew out 
the following account, which was inserted in a 
journal, called the Quarterly Botanical Miecellany. 

** I am very glil^that it is in my power to give 
information respeSdpg the substance known under 
the name of rice pH^ter. It has often interested me, 
and gratified my curiosity, to remark to how many 
ul purposes it is applied by the natives of India. 
iT^rows abuTidantly on the marshy plains of Bengal, 
and on the borders of jeel^^^^xtensive lakes, 
and every* province between Cll||^E|pd Hurdwar. 
The plftit is perennial, o^ streggflfT low growth, 
and seldom oHseds a diameter of two inches and a 
half in the stem. It is brought to the Calcutta 
bazaars in great quantities in a green state ; 
thickest ste^s are cut into laminse, from whic^lf 
natives form artificial flowers, and various 
ornaments, to decorate ^eir shrines at Hindotf' 
festivals. The Indians m&e hats of rice paper, by 
cementing together as many leavgs as will make up 
to the proper thickness ; in this way any kind of 
shape may be formed, and, w^en covered with silk 
or cloth, the hats are strong and amazingly light. 
It is an article of great use to fishermen, it forms 
floats of the best description to their extensive nets. 
The slender stems of the plant are bundled into 
fascines of about three feet long, and with one of these 
tibder his arm, tfie fisherman goes out daily to his 
occupation. With his net on his shoulder, he 
proceeds to wgrk without a boat, and stretches it 
in the topest and most extensive lakes, supported 
with buoyant faggot. 

** Ti is to be observed that the cutting oi tnis 
material into leaves, or laminie, is nut performed 
by transverse sections of the stem, but made verti- 
cally round the stem. The most perfect stems are 
selected for this purpose ; few are found sufficiently 
free from knots to produce a cutting of more than 
nine or ten inches in length. 

** We may consider the whole stem of the plant 
as pith, for the bark is so thin and tender that it 
may be scratched off wM the thumb nail. The 
^minae run in different lengths. In Bengal the plant 
is called skold, commonly pronounced eold. The 
plant is on angual ; the foliage and other parts of 
the plant, wherg water is wanting, did down to the 


roots ; but where water is plentiful the stems remffin 
and branch out afresh in the proper season.’** 

w a. B. 


ANIMALCULES, OR MICROSCOPIC AND 
INFUSORIAL ANIMALS. 

C Returned from page 340 , and eonduded,J 
It would be exceedingly difficult, if not impossible, 
to convey to the mind, by any other representation 
than drawings, a correct idea of the varied forms of 
these singular beings, for in many instances they 
appear to have no similarity whatever with any 
other class of objects in Uature. Some animalcules 
resemble spheres, others are egg-shaped; others ^ 
again represent fruits of various kinds ; eels, serpents, ' 
and many of the invertebrated animals; funnels, 
tops, cylinders, pitchers, wheels, &c. &c. ; all of 
which are found to possess^ their own particular 
habits, and tdipursue a course of life best adapted 
to their peculiar constructions. For instance, while 
some move through the water with the greatest 
imaginable rapidity, darting, leaping, or swimming, 
others merely creep or glide along ; and many are 
'altogether so passive, that it requires long and 
patient observation to discover any of their move- 
ments at all. Some descriptions are perceptibly 
soft, and yield easily to the touch ; others are covered 
with a delicate shell or hom-like coat. Of the latter 
order there are different degrees of density, as in 
the Volvox, Gonium, &c., where the envelope is 
comparatively thick ; and where, strange to say, 
the internal substance separates by the mode of^, 
propagation into several portions, forming so man^ 
distinct young ones, which at their birth burst 
envelope, and the parent becomes entirely dissipatM. 
In others of this order the shell is merely a JpKto 
covering the body, resembling that of the tur^ba ; 
sometimes it includes the body, so as to leay^ 4nily 
two small apertures at the extremitieB,^'^ig^ at 
lers it is bivalve, and incloses the cmittn like 
of the oyster or muscle. 

ertebrated animals are eitj^u^MbffUUf or 
dch terms sufficient^mUMflia their 



I. AnliUalcnles a spoffBwkwia acfssure, 

or division of their bodies into ArooriflM^ portions, 
each one forming a new oreatM,'^lch, on its 
arrival at maturity, pursues the same course. These 
divisions take place in some genera symmetrically, 
as in the Gonia, &c. ; in others, bj transverse, 
longitudinal, or diagonal sections. In these latter 
cases the prepuce have forms differently proportionedo 
from those of the creatures from which they spring. 

They propagate in the manner before mention^ 
of the Volvox, and some other genera, by a distri- 
bution of the internal substance of the parent into a 
proportionate number of young ones, all of which 
at their birth issue forth, and leave behind them 
nothing but the envelope, soon to be dissolved. 3. 
They are produced from germs, shooting forth firom 
the parent’s sides, &c. 4. From spawn, which in 
the act of being shed, carries along wit||^t a portion 
of the parent animalcule. 

With respect to the mode of viewing animalcules 
finder the microscope, Mr. Pritchard directs, that 
they be placed in what are termed aquatic live- 
boxes, or on a slip of glass, in which case tl^ 
should be covered with a thin plate of mica, which 
will have the effect of preventing the small quantity 
of water put with them from evaporating, and of 
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^dering the surface perfectly plane for the purpose 
of observation. 

Having selected and placed the object for exami- 
nation on the stage of your microscope, the next 
consideration will be how to regulate the illumination, 
and to select a suitable magnifying power. These 
points must be careAilly attended to, for on them, 
even with the best instruments, much of the beauty 
and effect will depend. The most intense and best 
description of light is to be derived from either a 
sperm or wax candle, or from what is perhaps on 
the whole most convenient, the common Argand 
lamp. Concentrate this light on the object with a 
proper condensing lens, taking care at the same 
time, to reduce the quantity, if necessary, by means 
of diaphragms or stops placed under the stage : 
these should be rendered capable of adjustment as 
to distance from the object, &c., so as to transmit 
only a cone of rays of the proper dimensions. 

A magnifying power of about lOft* to 500 will be 
found to be sufficient for most purposes ; although 
in an inspection of the monads, and some minute 
portions of other objects, a stronger one will 
doubtless be required. Little or no advantage will 
be gained from powers exceeding 800, as it is of 
far more importance to obtain a deep penetration 
and perfect definition than an ehfieas of amplifi- 
cation. Apply in the outset, therefdi^js low power, 
say 100, and if on trial it prove insuffidejut, double 
it, and proceed onwards, until you are satisfied as 
to the result, taking it as a general rule, imer to 
ineroase the power beyond what ie abeolutely 
requieite. 


MISCELLANIES. 

^^Wleaehmy Sponge . — ^To bleach sponge and render 
ig||Mectly white, it is necessary to soak it in 
owmter, but if it does not become soft, it must 
be 'fil^prsed in boiling water. This, however, 
shouh^fepossible, be avoided, for it has 
effect pKnAu sponge, particularly in cooling 
^ and to become toird^rill 

ent its being 


ewjr 6WiPllirWsflBBp(^ ^sponge 

Is this process being repeated 

for to it Wdl at the expiration of that 

tlmi be teedjr <b|r hleaohiug. If the sponge, as is 
freonently the case, ehould contain small pieces of 
chalk end shsdls, which cannot be got out without 
tearing it, the sponge must be soaked for twenty- 
t Ibnr hoars in muriatic add, ifith twenty parts of 
water, which will cause an effervescence to take 
j^hoe, and carbonic add gas to be liberated, whei; 
the ahelle and chalk will bmme perfectly dissolved. 
After that it most be carefolly washed in muriatic 
add and ftesh water, the specific gravity of which 
must be 1*024. The immersion of the sponge in 
this add should continue for about eight days ; but 
it must occasionally be pressed dry and thoroughly 
washed. After having been perfectly washed and 
cleaned it ^uld be sprinkled with rose water, to give 
It a pleasant smdl, which completes the process. 

Jikti*‘Attrition Paete . — According to the sped- 
totion of the patent, this mixture consists of 
jyijwt. of plumbago to 4 cwt. of hogs’ -lard, or 
liiU&rAreaeey the two to be well incorporated. The 
appUeatipn Is to prevent the effect! of friction in 
,aU descriptions of engines or machines; and a 


sufficient quantity must be rubbed over the surface 
of the axle, soiudle, or other part where the 
bearing is. 

Imperishable Pasie.~^T)r. M’Culloch, in a paper 
on the power of perfumes in preventing mp\ildine»s, 
gives the following directions for the pref>aration of 
a paste, which will keep any length of time, and is 
always ready for use :— ** That which I have long 
used in this manner is made of flour, in the usual 
way, but rather thick, with a proportion of brown 
sugar, and a small quantity of corrosive sublimate. 
The use of the sugar is to keep it flexible, so as to 
prevent its scaling off from smooth surfaces ; ai^ 
that of the corrosive sublimate, independentljgbf 
preserving it fron insects, is an effectual ^eok' 
against its fermentation. This salt, however,' does 
not prevent the formation of mouldiness ; but, as a 
drop or two of the essential oils, viz. : by^der, 
peppermint, anise, bergamot, &c. is a complete 
security against this, all the causes of^pitruction 
are effectually guarded againste Paste Ade in this 
manner, and exposed to the air, dries without 
change to a state resembling horn, so that it may 
at any tfine be wetted again and applied to use. 
When kept in a close-covered it may be 
preserved in a state for use at all times.” 

Preservation of Nuts . — Both chesnnts, walnuts, 
and filberts, may be preserved during the whole 
winter, nearly in the same state they come from 
the trees, by covering them withf^nould, as potatoes 
are usually covered in the gar<£» of cottagers, and 
mingling a suffiqjent quan^t^^f moderately dry 
mould with the nuts, to octrapy the space between 
them. 

Tenacity of Vegetable %\fb . — An instance onhis 
kind occurred^L^w days since in the Royal 
Park of BusdHp^e portion of it was broken 
up for the*p|Pto of ornamental culturp,' when 
immediately several flowers sprung wpf the kinds 
which are ordinarUy cultivated in gardens — this led 
n iovestigatioo ; and it was ascertained that this 
^ideOtidhl plot bad been used as a garden not 
than the time of Oliver CromweO, more than 
years before. 

produced by Crystallisation. — M. Buchner 
hflring mixed some impure benzoic acid, perfectly 
dry, with the sizfb part of its weight of vegetable 
charcoal, placed it on a soap plate, which was 
covered with a cylidder luted to it by almond paste, 
in such a manner that what took place in the 
interior could be distinctly seen through an aperture 
diapoaed for this purpose. After the whole had 
been exposed several days to a moderate heat, and 
tome bmutiful crystals formed, it was removed ba 
a hotter fiimace, and half an hour afterwards 
M. Buchner observed a brilliant flash of light in 
the interior of the cylinder. A 8acce*ssion of flashes 
ensued, whioh completely filled the cylih^r, and 
continued half an hour ; when it was taken off the 
furnaoe and examined a great quantity of crystals 
of benzedo acid were deposited. They resembled 
crystals of the tame substance obtained in the usual 
way by a more moderate heat,* and without light, 
except that they were less regular. M. Buetofir 
attributed thia phenomenon to a neutralisation of 
electricity, as it took place at a moment when ths 
crystal was deposited on the inner surface of the 
cylinder. The same A^Qct has been noticed on 
crystallising acetate of potassa, and in preparing 
oxygen by means of chlorate of potassa and man^ 
gauese. 
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, .^^'ijACIKNE FOa COVERING WltE: . 

hiive b*’en aski^d feO rfejXirf't^dly t»y various cor. 
b' reaper dt’wt** to' the ‘simplest Snethod of fcoveriug 
H’ire with silk /pr cotton^' that - wc/ should \nndh 
nc^He.-! their w'i^htss |\ftd we pj^yd o^er tfie subject 
, unnoticed ; ' more especially ;as covered wira is 
■ charged at such an ehonuoiis price «tt tlftj' hptlctans^ 
Wis ghiill first give aa acooimt of flip exc/dlcut aiirf 
simple maclvine; (of which its oifrner. Mr. 'fcJsuldMjg- 
*ton, received a preoaiiiiH ffi)A\»tho ^Society of Arts, 
as deacrtbed pj himself ia ,tbeir Traasiictioiis, and 
ufi-erwards represeat a still more cpuimou and lees 
expensive msfraiueitt, and for w^hich indeed an «'lcl 
spiiinittg ‘wlieel aiiswei-s remarkably well } so that 
every 'person may cover Wire at a most Irijling ex- 
peiise. Mr.^ S,iddingtaii»wrUes thus 

" The' present invention is an improvement on the 
mode of covering wire m Jpng sho^w or sheds, ns 
practised by.ali inannficturers who'iave ihe conve-t 
nieucy of such premises. The long shnp covering 
or spmning, as it is generally term^il, is bjr doing 
one length of wire at a time, yet it is* the most 
expeditions manner of covering of any in ,priicticp, 
and notwithstanding the vclpdty with which tlm 
wire is tiunod round,' the proccsif of covering is" 
v«U'y tedious, the revohilious of silk or.cottoft rgwnd 
the wiVe-boing from forty to one hundred and twenty 


in every iucK, according to the fineness and purpose yvith very, glnss-Vapcr Y’’^ 'vi 
for which it is wimted. I5ut, perliaps, the average j pores and prevent the wasfV of the 


may be fairly taken 'on the s^es of whftt is mostly 
used, at «#ikty revoldtions for every iueh,of wire, 
so that each separfit<i^wire would have to perforiti 
•43,200 riJvoUitiouk in a shed of ^iily twonjy yards 
long, aud supposing the wirp to he impelled round 
vrith a velocity to* make fifty revolutions in every 
seoend of time, it would reqnii'e more tlmn fourteen 
mitiutes^U covef a space of twenty yards in length. 

“ By -the puesCrtt mvention’, su wires* are aii|| 
covered pi one? timn, by w'hU'h imj)rovement, a 


puities to whibh the wife is attached. . ■ Fig, 6, the , 
Wire alluded jW'hv -Fig. 4 «tiU morq increilsed in size. 

’ 'Tim other ^nligi^hte, ,(and which is fcprcseutwl by 
Fig., 7,)' is SQ ’simple j(s 4 *caroely to need <le.scriptiou. 
The cotlou is ^guided f%y the hand, and the wheel 
turiUMiby a Imy, Tl^ use of tlic weight is tpiKpep 
the wire tight* duripg' tlfe' coiling of the cotton 
around it. This is the,' machine usuidly employed' 
'for ooVering tlic- string" Of musical, instruments, 
such as the fourth strings of the violin, seWcal of 
The lmirp4 &c. 

\ . FRENCH PdLISHiNa. 

TlltR^method of uirnisMng *furDiture, % mhsns of 
rubbing the varnish on tbo surfihee of the .wood, is 
j}( comparatively modern date. To put on a lirud 
/ace,, which shall not be so liable to scrulcU ns 
yarriv^h, " and yet appear equally fine'/' the Fiench 
7 )oli»h is irttiwlnccd. , The followings are full tlelmla 
of the jwocess,^ ami .also tlv? various jirepaiationa 
of the diflfeVeut compositions necessary. 

All flm j'olidiesartvised much in -the same wnv ; a 
'general *-tlescfij)t km will there fore be a hufticlcnl. 
guide for the workman. If your work be ji^nou'-. 
o«v^f a course grain, it will Ij^'nciT.-sury to gn.* 
a coat of.rdouivriz^ priwiaua ^ your fonnmuci: 
with riie polish; ai.d when 'dry, gently ;ro omi it 

ill HU nil rh ■ 

^ ■* I'ljli'li, 

being uhsorhed bito the. and he o a sis! - 
of confculcralde time m' fUe:oj:ei*ari(jn. 

Al/tke it vVad Vith jii . piece of ll.siiml, o*- 
dnigget, by and roimd. oxir winrl' 

' |i,db»h with, JK 


oh the/ side tncftifl 

rsg’iicJvcral dotiliied, to be as Min , 

pirtthe Wcul'py ciisluon to tin* immlli ol Ji.e h,i,t|p, 
coutttinJv^,l^J pn*|'jnutii,n I'oi p* l.-l*. ^ .nuj 'ItaL* 

p the ra^; .sndic'u nflv, tiun prooi'i-ii m 

. ^ , ^ ^6rk in a cinv.il.n* ({iiccf7r‘ii. sior 

saving la'gkincd of five-fsiXths of Ihe time oecupi^ ;norc than about a .Mjnaiv tmW iL .i 'om. Jtal, 

-.K-,. V,. lightly till thr uliolt! .‘•Mif.i-'i- i*. covered; i‘(it(vU 

<lin! I lie t \tuu* of 
i utjhl the ic -ip- 
r to ]»ut too mueli a lIic 
ill li;u(* a very ti ulibil 


?itki6w, 

‘tf'^SAmc 


in the act of*<fOvcring, or what.,tnayjf 
more platnly/4iftY minutes are gained 
hour so employ wl, , ^ 

** Figures' l and 2 tepr^^Uti ^ 'tnS* J 
the other theSshd maehiiic, ' 
letters refer to hplth/'’' 

•' The upright posts, A A, of the machine, with 
the multiplying Wh/ld, are fixed to (lit: lloor at one 
end of the shop, and B, at ibc cxticmily ot it. 
To A is attached an arm and fan, F, containing six 
groovwi books, pUced in tli.* form of a .«•.•<; mi n of 
a circle, wliicb are carried round Ity th<* inniiii-l^ 
wheel, D ; the hand i> ailju'-lcd by tin* <i:rv»\v 
which scc'irc.i tlic fan Ni the arm. 'i'bc a.ilc of 
wheel D, is supported on ialsc b»-(!s, wbicL may 
raised by small wedges to li;.'litcu the band*, 
occasion requires. The, ma bra^s swivel.** iit E, are 
fixed to the post, B, or to ii bo.ndon the wall at tlio 
Ojiposite end of the "hop, and are placed in the 
varnc tomi as the hooks. 'Ihey have a groove in 
r (v) keep them stc.idy and of a juoper 
t'a!*-;! 0 , by inc/ms of a string ot cat-gut passed 
^ver them, aid wouiid round a peg j ih front of 
' otch^M for the wire lo work iri, and to 
u '1 fly whUc covering.’^ 

A/iii- ih " the at the end E. 

ficAtion of 1:- jut..,,! h'djbms within the frame H. 

1 cwt. oi pi-mib.v., 1* l-^ fhc lyrfe upon 

o*hcr grC'ist*, *iic I'to t(j ^ ^he bent W'lre intended to 
.'•rpbcH’nm H when uncoiling, and 

•ail .k.,c.jpliM)H 0 ) Fig. i, one of ll. 1 


f,hi|^ ihri 
the wood ; 


be 

iiCiVsur 
nd fici 


nd 


mil il.'ir in Icllm 
s I lie polrsl 
flu 'c'iic foi\ i.i!v 
du‘t dui’in)., th- 


Potiff/f. - '' one pint of .‘*pirit: 
irier of an oum j of gum-copid 
I onnert^ of guni irahic, and nw 


It a ]u“‘’ 


four liiiK 
acli coat 

pours dry. 
rag ill I tun, 
and b’l m** poli^p : 
your f-U'd lie vvr 
depends in a grea 
m keepu; , it cle 
opcj atu/u 
r//e tn 

of wine, add a t 
and H (pi.irLc 
ounce of shvil-hu: 

Let the gums be W'cll liruiscd, ,iml sif‘etl throw 
apiece of muslin. Put the s|init-r and the gin 
together in u ve.sht‘l that can he closely cmki- 
place them near a vMinn stove, and I’li^jiiciWv 
them ; in two or three days they will be 
srjiiin the mivture tluongh a piece of lin, . 
kveji il light corked for use. 

Another French Take ojie ounce each 

mastic, gandarac, fsecd-lae, ahcil-lae, gnm-lric, and 
gum-arabic ; reduc.c them to powder, and add a 
quarter of an ounce of virgin-wax ; }»ul: fbu who! *. 
into a bottle, with one quart of ra tified spirit ol 
wino ; let it stand twelve hours and it will be lit 
for u.se, ,1 

To apply it, make aba’ll of cloth, nud put on it 
occiirionwlya little of the poliah ; then wrap Iho 
ball in a piece of calico, which- slightly touch with 
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JinEecd oil ; rub the- fiiiiiiiafjB hard \vith a circular 
motion, *,untU a gloss is . piroHuced : .fuiwh in- the 
same mitracf, but jnaWrad of all, fioHsh^ use one^ 
third polish *tq tvro-thtrdaSipirUs of syinef 
. Or, put into a glajte boV^, btte ounce Of gtiip, 
lac, two drdms ^of Jfi: drops, four drams of 

^santla^^lc, %ee onisces of sholMac, and half an 
ounce of gJi'm-dragon ; ri^iijce'tiie' whole to powder'; 
add \x> it a piece of caMphoff the wsie of a nut, an^ 
pour oil it. eight t>UTices of .reetilled . spirit of wine^ 
atop the lK>ttl&>'olqse, hqt take Oar® when th<( gum'a 
are dl!3Solvii!g, tliat itda not' more than hiil^fuU; % 
niay^tbe placed near' a, gishtle fire, or on a German 
stoveV bet. a hath of iipt sapd is. prhferahie* aaf 
u\ oidh^aU danger (♦the ooriipquivUiejngi io very apt 
to catcurfire.. " Apply before*, , ^ ' . , , , ‘ - 


Sfmiif. /^0/i!#4,r~:T6 bi^yiSeiVi*the caj-ved parts of 
cabinet Work with ^ brush; 6» in '.‘^arttlards, pilWs. 

'Pissbtv^c two ohn0e4 pf 'sfe,ed4jwtdSd'twp<^ 
,^hit^ roslii in^ one pint of spirits' Of wiheA ' 



OIJ. PAINTING. V ; " 

^^f^sum^Hfivm'pcigc 3t2. aiuTc^neliidsaJ ^ 
Bro>'n o<‘hre niixcsil with the colot of ffje’ light is 
the most useful color in g^ji^eral for all re/IiK-ts in 

A T ^ *i*r m ’.'i « • : from their owivcolors^^ 

An m^wved i'o/tsA.— To k innf of spirits , of f There ai-c hut two reflecting tiatsVanted for ulra;..’ 


wjru*. add, in /me 'powder, one ounce of seu<l-!ar, 
t\M) di ims qf gdm-gttiacnm, ipo drams of- dj-agon^s 
blood, and tijpj^^^rams of gum-raasth' > expose them, 
iij a vessel close; to a moderate bfeat for 

■ jn-c..' hours, unt^oii fiftd the gUms djs.i(/Kotl ; ‘strain 
M i!i‘o a b«)ttle fb^';^se. with a quarter of a gill of 
r\' bt st li»^*!ccd oil^Vto be shahifri up wt-II wi^i it. 

is morqparticularJj* intended for durk-^ 
r »l '•.■I \\v»ods, for it iii^>apt to give a tinge to light 

. . . 4-: -J 1 ... 1 a . ' , 


s.irhi-wood,. 

- .iiMixture of thc’^jlj 
1 c . pjt^'arJiiu’c. 

11 iifi otjJ Polu 
■, t'.\0 IMUK'C.S of 
... V’ i.juiti-,*„ind<irae,1 


jare-wood, fco., 


jcij % • uwL*, , owing to 
|ii’a ^wtfcrl which g^es i^L 

Take a pint of spirits of j 
^icnzoin, a quarter of an 
a quarter of an ounce 
f : Ibf-sc ,iuug^-,hd pie( IM o' a stopped » 

-'I.-, .'i. pl-’ced eilhor fn a'kand^-J^Ui ot in hot j 

*. d:s-'’'’\i . 1 ; then i 

:Ooi!l .. {|ii..j ''-A.r ;i gill of t lie hfiSji W’.'sr poppy oil, 
'M-i! ^’miu ui>, .Hid p-it iL by for ii^ 

Prnjij i*\ A ]iint of of two 

(i!'}n-r.*« Tn* (rii-t- .'''in, Jiijd b‘.df 

tu a giuM lioUio Coi'TfC’^,,' 
ill :i .'-.■iiid-b.i']!, or hoi Avater, nnfil you uirwl/ 
.■'ii tlu- gtiiii di.''‘-(!iwiK i\ill nv)ke .i b{.*;jnfif(?l Vleur 
J-. li-ii lor 'J\ji»^n-lg ;-v» irc good.s, to,>-otfhi! iSic. ; 

II 1 . 1 './ 1 be ‘‘h.'.keu IV/.m tinm to tlnu-, .ind when 
Jill (li'.'oUfd, s* •wined through a line muslin sU've 
Hlid bortled ft)i use. 

PuhJ} fur 'i't-i n Vi''-’ IforA '. — Pls'^olve sciid.irac 
in M'w its of wine, in the ]n‘ 0 |j(uMion (tf one oumv 
of :ennJ.-.rfu- to l.r.li'a pinl of spirits; ne\l .‘■h.ive 
bees’ wav one ouii. e, and dis.«;ol\e 11. in a tuiluieiit 
quantity of tpiri'.s of tiirp.uitine ^o niahe il into a 
j).iste : add tliefoimer mixture by ilegrees lo il; 
then with a woidlen doth. Jipjdy it lo tlie work 
while it is in nrudion in the hit he, and with a .*!olt 
li'uti ]»o!ish il; it will appear a.s if highly 
i.irnished. 

Prpparvfl — This preparation is 

f<u hni.-liing alter niiy of the foregoing rece»]U^, as 
il adds to tluf Ipslro and durability, as well as 
lemov lug every defect whieh may happen in the 
t-lljcr polish ; rind it giaes the surface a uit»st 
'm dll. ml appararw’c. 

Half a jiint of the very best rectified s]»irit.s of 
«ine, two drams of nheU-lac, and two ilrams of 
‘ H'o-beir/oin. Put these ingredients in a bottle, 
and Icf^ep it in a warm pl.'ice^till the- gum is all 
dissolved, shaking it frequently ; when cold, add 
iw.'i lea-spoonsful of the beet clear while 'p^HTT 
uil ; shake them well toget^#r, and il is fit for use. 

riiis jireparation is used in the same nniiincr as 
th.- Toiegoiiig polishes, hut, in older to' remove nU 
doll places, you nay increase theqin ssurc in rubbing. 


penes; in general; one, should be lighter than the " - 
middle tint, the other darker. . \ ‘ - 

Biue /Sitf/'Wt#.-. Blue satin k uaadc of Prussian ,, 
blue and white ; t^c flrst'lay of ‘colors for blue i» d 
divided into tlu-ce xlegrce.s or tints. .Fir»t,*inoke. ’ 
the middle tint of a beautiful azure; thenAuu: tlie 
color for the light, about ;i middle degree between^ 
tbgt and vvldtc ; make the sliadc tint dark enough 
/or the shadows in ger.end. All" tlie, broad lightg ' 
should bj| laid with plenty df color, and' shaped icr^ 
character with the. middle tint before lay on. ' 
other colors. T>p shadows should be. sifengtlmncd 
with ivol'y black, and smuc f'C' their mvn aolor.* - 
I'hc reflects are m.ide &» thn.^e of wldte putin, that 
is, with ochrqand some of ' the lights, which t^bould 
he perfectly doiuj at one pdhiLin^ as you intend 
them. ' . 

fc/vpfxr — Velvet may be painted at once. Tho 
method is to ruake out the fii'-'f lay with the nudjlo' - 
tip t and f-hr.dc tint, on v.hich' lay the high JighU 
with light tourhes,. and fii'.ish the shadow « in iUe 
same martner i^s those qf white»4«citin. 

Uj Sevirfe/ and Cramoitl — A hglil, yellow i\*J, made 

a ht'oehre, light red, and While, is tlie prop, r 
i^d for rcarlftl ; the s-hadowR are Indian roil, 
'iftid in,Tb,c d^^rke.^t paj ts mixed with a very llaht bi c k. 
I'lld w.r m^flion and white, iVn' 

satin ;»'nd ,yHyet, yrj''mUlioii -for chkh. Their 
reflects are made wth hgUt rod . and vcrmilliou. 

y^llov’. ^Thrrc arc the i^tne number of tinr.s 
m It'c yellow a.-> I lien* are in tho wliirc and 

the method of U'-ing tlaui is the Anne, The li.ih.s 
arc Ui uh; with olnonio t'r king’& yellow; tlsc tlt.r. 
tuit i* iiuht ochre - li»c muldUMiuL i‘- a ml.vlurc of 
the ll;^hc and brown oeli.e-lh.- ^1' i Ic tint o, made 
with l*rt>wn pink cud hrv'ns!! l■clu'c. 'i h.’ rrllecl** 
are light ocliic. 'I'hc uc str* iiglhcm’d 

with blown ]i‘nk and In own mnl ci- • 

(h'cvn. 'rhe ,! round ibi a hi;ht, yc-lo’V 

gitcn. 'I'Jjc lijgh :u. cln'ioicnr king’.*, yel- 

low .and a \ <'ry little Piev^'-Mo blue. TIu* rujildle 
lint shonl'i hue more r/.jjm, aid tho idi.'ide 
hut is made of souie ol toe nuddle tint, brown 
pink luul more Pru iMJU ; Ini'i tli.‘ <l'jnko.‘:t .dadowa 
are hrow'n pink and a Inlle ihusdan. 

7>7</e^‘v,— -The be.vi gmuiul lor bJaek is light red 
for the light. s. aJid I lull m red and a little biuek 
for the .‘^li.idows ; th' linifhiug colors are — for tho 
lights, IdiU-k, white, a ml a iiiHe lak^ ; the middle, 
tint ha*? less \\hit.' .lu.l uioi-c kdve and black ; the 
shade tint i'? made of an Cfpial cpiantily of l ike 
and brown pink with a very little bla'-k. 'i he 
method p'rinting black is djfterent from that of 
other eol.iis, for as in* these the prineijud thing is 
I to leave their liiihts clear and brillant. so in yack 
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, - ^ it >’ f b keep tJje . shaiio v?s ^ transj^r^t , ' 

.v< OTerefore, begin %i^ /the shade ' tint mi gU*e 
i bvbr'ftll tho eVadfiwB^fith it,, Next lay'it^ tli^j 

'^ ifenkest shadows 'wUhv tHilcV dud * htfcij^'Of jbhe j 
jshade tint very corKicily ;. after that 'fill , »fl tHe 
; whole breadth, ojf limits with the middle thit only,* 
all wbhh should bo tijSie bx^y t^ the eh^faffor^ 
of the satin, i finish 

:/wij;h M‘ ' 7:' ^ .- 

, 7'*’',' jy\0zf,vkinTi^^ ,.t 

7 ncfiemniFf JoT baolc\ 

% grotJ^^i b« w^s, btithlings; are^ y 

i Indian red^i^t -snir brawn-,oehrc; Vrnsfiiab blue* 
;: and burnt Wmber, fiooij which the eight pfhictpal ' 
\*iiits are mado a« foilQwat — 
k'l^^P.earL — 'Sfliific of blaiJk. WliK.e, arid * a^little 
ftidCan rfld. ' 7* *•", ' - 

' ^ ' 2:* Le^d.’^Qf bJdck and wLfe; , 

■3. — 0£ a brown ochwj and white. 

' " 74 , , O/ire, -*^Of light ochjfe I^saidu blu^, arid w hite, 

^ . 6. i^esh^xplorM — Of Indian red arid wlute, mixed 
fo a middle tint* „ . . • * ,* / . ' 

' 6, Indian red, white,, and a little ' 

. bhick, mixed to a .kind of p'urplc bf a mhldle tuitv 
• ' 7, S fans Co /o^. .—Of. white umber,' black,, and : 
Indian red. 7 , * - 

^ 8. ' ly&rik ehade . — Of blackr andlndian reo, 

; 'Painting^of Inick grounds is diyUcd into two' 
<* parts,'. tTie flfs^ lay and the fihishlng4tn(8. , In the 
.nrst lay, the student i$ to be^iufjjpm tlie .^do^d ! 
aide of 'the head and paint the . lights ' first. From 
thcticc'go'to tbfi grad^lipos ‘.Arid , sttulowsy which 
eh^nld be done with a m%ejcool of .ri\l,ddljri|r 
T^iess, very' spatringly ^ith the darjt shade, and 
?1i&hile, a }ittle chang«d/^ith thti' Wlors |lia(: will 
givp it mnre^f the fejuii^d htie. The dark and. 
warm shadows slid^ildrbe faid, before the" colors 
that,3i<)?n them, ' ■ ^ ♦ * ' ; " ' ' • \ ’ 

Th^^'^oiid park is to follow directly wliife t1: 
first 1^^ W!.‘t7 with thodri tints' that ‘are* a 
proper ifit^»rm6n\zc and fiqish wiih, begifflL^, 
with tlie and heightening and 
warmer coloi^il^'Frotn^tTie 
to the gradatiofit..and 

then be n ^IS^'Hiiirge 

tool. sink lose a 

little of tbeir Strrii^jaytSd beauty in di-ying. All 
grounds, as wallt, «w;., should be finished at one 
painting, but if any alterations should be required 
they may be glized with a little of tlie daik shade 
and drying oil driven very bare. The dark shadows 
may likewise be strengtJiened and improved by 
glazing. Rembiniidt's grounds are rather b/ighter 
, in the lights, and have more variety of tints than 
other painters. He umh-rstood the gradations in 
perfection, by inL\ing and breaking the first lay of 
colors so artlully, that they deceive in reganl to 
their real jstrength. V.-indyuke’s genera! method was 
to break the colors of the grorunl with thof^e of the 
drapery. ' Curlaius should be dead colored when we 
paint the ground, and should he done wiih clean 
colors, of a near hue to liie intended curtain. The 
eky should be broke with the lead and the fiesh Jjnts. 
riic murrey tint is of great use in the grounds of dw- 
tant objects, a<>d the umber and dark shades in the 
near grounds. After /dl is painted go ovet the whole 
very lightly with tlm boftenc-r, as you did the 
' grounds, which will make it look agreeably finisdwd. 
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. ; ■* = C|I EMIGAL' AOT|ON< . 

‘i ytm'k ' UquU^x*^ 

,^me drinip^sf^SiS^i^pbiV'a W a7blud .fiame 

Will be s^n the top of the^ia, glibwihg 


ituo vv|,» vf. •.•■..rHi, 

thsit t^ie wuti^^l^A .dtta^deoompoited iiito its two 
.fSonstilriejat and hjrdrogen/ .The 

former go^s fried the latter is librii'fLted, ' 

iad'bufnB ^ decompbsed 

jrcaJhot 

p<^d4-|yyteg , pfi!. ol«yg«n g.W . and; nitrous .^^fdo 
gas ; rind .thus' here ' alsp\ tWft, ga^^,,'b4ffla7;A>crn 
loriried from ajt^id. , * . W" 

t , i&tf ^2. ‘^CAdttff ft Tf^p^uhiri apfl f^ecife 

■ measnrea/of strong 
sulphuric . arjd-'S'ml pLVater. ' I'be ;^ix tore wll 1 ' 
not only 1 jo Ife^g in ^(aritity tjian two sepa- 
rately id)ut the' heat so great as < 

- of bblling water. ' ' " h 

•jVbte.-^Tb show this in U' anfJi|^^ry manner in 
a.lecture room, >ft is; rustorhary employ a tube 
wilh.a double gloW; (as fij^iTr.eU' oelbw.'l 'I'o 
it, fill the stCTti, and one strong sulphinic 

acid, dhd the'’ uppef halt witj^i^iitcr ; cork it, luui 
"turn i^pside deviri/# I'li^^^mSiinutlon of vo 
: when the water an dWid^4^^S";'fliuS mixed tiu.etliir 
will be seen iii the tifbc. 









may be let^s than n i^aarl, 
ire put a pint of spirits of Time, 
fit pint of water ; stir Ihem , tuirethm*, 
w’rtnn, but not^ Till the ineasme. 
34, — Cleariny away of ^Snow by — 
together equal parts of snow and salt. 'I’lie 
will l»uito and form a liquid — colder (hun 
either of the two before mixing. 

Note . — Salt is often sprinkled upon snow to 
clear tho pathway.^, ike. So great a degree of 
cold is produred by the mixtuic, that if not .s^\^'pt 
off immediately 'cluj hnne ll»at remains will pene- 
trate the shoes, and chi H the feet of the traveller, 
infinitely inoi'C thdfi the snow would have done. 

Vx. .3,'i . — Chnnye uf Color . — To a solution, of 
galls add a soliftion of sulphate of iron, both 
nearly colorless, and black ink uill be formed ; 
add some hyilrocbloric acid, tlie black color 
will disappear, and the solution become colorless 
again. 7 

Jiix. 36. — Make a very weak solution of sulphate 
of copper and add to it liijuid ammonia : it will 
heconie of a most ,l>e.»uliful blue color, such as 
w'c sec in the shop windows of the rhcrr.istS 

Er. 37. ChanyQ of Taate , — Siilplniric arid is in 
the highcflt degree aour and* corrosive— potass Jia.-i 
an extremely nauseous alkaline taste. Mix tliese 
together, /and they will make the nearly tasteless 
Bulplmte of potass. v > , 

Et,. ^8 . — Change ^’of SmelL — Nitric acid has a 
most pungent odour, and Htfl^id ammonia not less 
so. Mix, thcka together Hi such proportions that 
they nr^traliibe each other — a perfectly ^.ontlesa 
salt. Will lie obtained, ^ the nitrate of ammonia. 
Ammohia iterilfv though so pungent in odour, is 
formed from two. scentless gates, hydrogen and 
nitrbgen. 
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' a a spa's^j. piei^'Oi'Ul^^ an equal qnan-^ 

. tiiy of sal -amifitMitftCi and #li>S*|: 

they, lio acette.^et when cotpblnea, 
a poMi'cirfal pc^ttTvpy w|U«gf jialts' sWU be f tvei^ 

. , 111,6 aboye' e!irp,i*rii)qie^|^,^bib|it cHeinlciid aidtiolk, 

, wtvdipr mimeroua how 

lap tj»0 catf$^^‘ipK.,|»rpducoit,,an4 at 'aie' 
wnnitirne bijtvp conJj^^ietPj^, aw3 of^fiunetpectcdj^ 
U/lbe re^t qf bheiiijki^'eambifiaUoii.ie^^ 

^stlcVof.the bhemicaf elementa bad pbinlfed 
. enit^lqid compared *,. ibey then Ibrip a'aw^eqt of 
fiuiil^onaiileriitiop.''^ ' . ’ ' ‘ ; - ' •'" “ 

xRTincik^^ ' 

(j^\med frovt, pftj'fr 340, <twf eonclvddd.) ^ , 

Uorseh^^ ^/ffp»>^.--Horsc«shob''inagu6t8 ate 
those wUu#S7ve ijie 'fbrm of a borso»shoej and 
this form ii^^l^eratly sj^MMiktpg; the moat copyenieni 
fur use, and prc^pr||aj;io]fi of tboir inagnetie 

l-ower. hi &ll^V|)erjOTeiit8- where a'- lar^ weight' is 
to l)t| lifted, Hitsbl^-shdcmagiietisindlspciisablp'-} 
c.uil ill itonscquenc^l^ the two poleg being brought^; 
(«^^i‘rhs;r, tluy subj^Oteil witli gteat;'ad' 

‘for niiigd|i£m.ig a(|^7bara.by thd ttietliil 
oi^louhh* •'i - ‘ . - •• 

111 order to foi^/^iowerful magnetic battery,' 
tile l»c^t way i$ to-am^A number of shiylar horae- 
shori ma!Ti 4 *ts, with similar poles ' together,, 
ami to li,\ them firmly a case of copper 

or IfMtlifr. The n'/eCln^ recouijr 

»..Aoh (l aiuluscd hy Pr6ifeii^^|®drlowj->H€ toofe, 
bus oi steel tvveUe inches'^lilli^ia^d living bent 
tW<'in intp tiiti liorse-shoe leqgUi w'as 

six^ ia^hes, their breadth ouc 
pu't, and ihr^-fourtlis of an inch 
tics, and tfuff thickncs.s one-fourth of" 

'I’licy were filed very nicely, so as to cqf] 
and lie ihitly upon eaeli otiier, Tin?y werO, 

(hilled wifli three holes in each; by means 
Miews passinc; tlirough these holes, nine hortc»C'f! 
shoe bars were bound tosetlier. When the heads 
and ends of the senjws were constructed, so as to 
leave the outer surfaee.i smootli,»thc mass of bais 
was filed as if they were one piece, and the surface 
made ll.it and smooth. W'Ucn ♦iio b.irs were separated 
they were carefully hardened, so as not to warp, 
and when they had been well cleaned and rendered 
bright,, but not. polished, they were magnetised 
beparately in the following manner :— • 




' Wlien the two extt-einities of the bar are coTmeciccl 
by a piece of soft iron, the magnetism teay be 
developed in the two halves by Ouhamers method, 
as' in the airtexedVISguro ; or, followihg iKpinus, 
we may apply a strong magnet to ^ch |miIc, and 
connect their extremities .sithetf with « piece of soft 
iron or anothek magnet, or we may* apply two 
liorse-shoe- magnets to each othor, as in the annexed 
figure, dnhing-the polos Whhjh Tur*! to be of^contrary 
nauii'^ ■ * ' • . . ' 


" V!ftheh defunaji^it are jp^l^Ved i^i an^. 

:nf^^i«c y«y8ijifhe;y-d^^ tM.tp be ma|tthtked<Mtfc 
AnotVier ^hdfse^^oe ^y pjacifig its noiitS* 

*?icat ^ ydiuit 'b one bf Abe 

rhorsfershoe^liavs, and ^thanj carrying the' .nJOveabltL 
magnet round and' rpuiidj. Imt always in* the/'SaiJfte^S' 
dlreption. * fn this way a very high degrw of friUg^ 
netid yirtue tnAy be 'eommitmcaied ^caph of..thdt' 

, nike bars.' '^hen this is donA^hey arfif ^o,,be teani-^i 
■ W, by the threife'^rewa, and 'tlmip poles dr, -ftxtrcmk 
6 es connected by A* piece of soft' irori, or, 

Having St its middle a hopH Hir- ;$upp^nding any^' 
Wight. . As the gifting* ppwer*" dejleiids on** thp 
ewafe^ntact of tlm pol^s hf the mag^nets with .thq- 
^bouI,d, after bardenjag, .*l)e 
iWxierly Tttbbpd. dpwiv^th .p^t^y upoiv a dat 

: s ' ‘ 

/ A magnet of this eise ? and forip , was found by . 
Prbfe^spr Barlow to cijf pend ./h^fy-poat^ds / but. 
he afterwards found that a -greater proportional - 
piMver oould be obtained by 'u^ing barti ^hal were 
long in comparison With tUeir breadth, * • « ‘ 

/Vq/c*adr partow^ The following-'* 

Inethod of making artificial magnets is hotlfasiniple. 
‘and.efficaciouslihe, and hasibc^i practised kSUCiWs- 
fulty by Professor Barlbw. Having Ocn^siodf' for 
thirty-six magnets', twelve i tidies long, onSf and u 
fouHh brei^, arid 8e\W-sixtccntbs of an inofe thick, 
h6 placed thirty-siy bars'of, steel, of thek© diraen- 
‘ as on a tAble,r‘s6 as to fhrrn a sqhW, having 
e bars on each si Je^ the marked oVvt»orth pole of 
■ ‘pg in contact with t]»e ‘unmarked or 
angular pciht^ of the sipiAie 
jesJo^ -ib^ bars wcn^^lWught into t on- 
tSeti the ‘ 

up by'Kiiiecc of ih>fl‘Oip»^^b^n^a quarter square, 
and seven-sixteenths of' an inbh' thick. The borhc- 
►Tioe-magiiet deseribed in tlie^pteccditig section was 
sot upon one of the bars, so that its north pole 
wa.s towards the unmarked end of the bar, and was 
then cai lied or rubbed along the four sides of the 
bars ; and the operation eontinueJ till the horse- 
shoe magnet had gone IvcKe times round tlie 
square. Without renioviiig the magnet, each hsr 
was turned one by one, so as to turn their lower 
sides uppermost, and the b.or.se-shoo magnet was 
made to rub along the four sides of the square 
other twelve times. 'l’)ic bars were then highly 
magneti^ied ; and the whole process (htl not occupy 
more than half an hour. 

Kniffht's Method, or Iron Paste Al- 

though the following method of making a magnetic 
past© has been given in almost every treatise on 
magnetism, and was kept a secret hy its inventor, 
yet wo have no distinct itiformalion that it has been 
found superior in any respect to steel as a vehii !© 
of magnetism. Mr. Benjamin Wilaon communi- 
cated the method to the Royal Society ader the 
deatWif Mr. Knight. 

Himng provided liimself with a large quantity 
of clean filings of iron, Dr. Knight put them into 
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a ix& 4l«it vas more than one- third . ftill of d^n ’ Dr. ’Fothlfer^U, who hatl seen Mr. Knight'a paste 

V Wftler j-.ie then, with , great labonr, ’ worl^i the inagaetft id his^n possession, says,’ that l*ie mass 

^%tfngs *to and fro for -raaiiy hours together, ^aL the . had the appeai^tij[*f,, ^ a piecoof blaek tead, Plough 
SicKon ]jetw(?i'n the filings ^ iron by this treatment less shining..' He Worms ns also A vdi-y remark* . 

Wght Iweak oft’€Ach gtwaU parts as would remain able fact, if it. be ttiie, tliat wliile the poles of :(t 

SpiTpendetl irt the water for some time s the. ob- nalural loadstone; or -aC the hardest steel magnet, 

r taimny^ of which very small particlei' iis sufficient * could be changed^ thpafe^df the paste magnets were 

Quantify, seemed to hi A to bo one of the prin<^|)al immoveable*. A smell '^ifece. of about half an hioh 

a<'siderata id the experimtht. The water being by square and oue-fodrth thicki was powerfully magnetic 

this' treatment hendered very nni^dy/;ho poured it though iwarmed; and- its poles could not be alteitsd 

iwto a, clean eartlien vessel, leaving the filings be-* thongb it was placed beUvKiKm fcwp of*Mr, Knight*8/ 
hind ; and when the wafer hud stood ‘ long enougli largest and most stroftgly httprt^nuted magnetic bars.- 
to Ucftorno ciedn, be V^ired it out carefttlly, without , Conceiving that powder .which formed . 

, 'disiTirbing.'snch of thei iron sediment as IstitlV** bfuSs of this paste was the 6^ac^ of, i;wii"0r 

naaiuftd. whbli was now yedm^id t^» an almost im- mifiml Jiihifjp»t M. CAvallo has given tbte fbUo^wing 

palpable powdet*.-^ . This po^degwas afterwards* re- raCeqyt for imUatin^f natural magnets; but hip^ocs * 

- •moveii into another ves.-»eb in order to dry it; but not Say' that the mqgneU made by it ar^f-hetter 
' as he had not obtaineil a* proper quantity of it by' than 1 hose of steel. “ Take some niavHal Kthiops re- 

this first step, he was obliged to repeat the process duceif into a very fine powder, or, whk^ is more 

.'many Having at la§t procured enovigh of ea.sily pi^ocurcd, bluckoxid^ q^*Vc«, the ^illes which 

,thj.s ^ry fine powdeV, the next thiiif; to be don^ fall from red-hot iron when • hammr^d, and are 
was; to make a paste of it, and thatVith some vo- found abundantly in smiths^ shops, this powder 
, hide which could obtain a Considerable quantity of with drying lit^seed oil, .-iio as to form.'tt info a very 

;thc phlpgUtic 'piTnciplc. • For this purpose he stiff paste, mid RU:i|ve it fii a mould ,80 as to give ii 

had recourse to linseed oil in preference to all other any form yon require, lihether of aterelia, a human 

, flqidsv.' With these two ingredients only ha made* head, or any other, "ibis don^rput it into a w-iroj 

a stiff paste, taking particular care to kuegd it 'well pW^ for some weeks, and it Vuldry so as to ir- 

before he moulded It into ocmveniptitahapeg. Some* ,^mc. very hard ; render it magnetic by lie- 
. limv.s, while the paste colitinued in its soft state, 1^ i|f|>UcatiOn of powerfufibnagneta, eind it will aequirc. 
'Would put the impression of a sealoh several pieces, a con^idcrahto pow'er/^^’ 
one of which is ia the Ilf itiah IVl iigeum. This pas^e 
" put upon wood, and somctuncson .tiles, in MOTION AND KJil-AOTniN, 

. order to bafte or dry it before a moderate fire, ‘at v Fmm •' j>,-. Ann^rA iVn^vf-. 

^aboMt a foot distance. The Doctor found that a ' ** Aoffon and rpTtisii.dm^"iire rqiftff (wd ro7drf(n//'‘ 

moderate fire was* most proper, because a gr^^er - , fuan in onCjj.wftt pull at a rope uttAchrd to ^ 
degree of' heat made the composition frequently another ftm two b^ai«'. will' a)>|>io<ii'lu , II they ' 
crack ‘iii'^any places- ^ '' of equal she they wiH boll) move -.v t)ie 

“ The* lime necessary for baking tl» is. paste was same rate, ia^^ifchever of the bo.its the n;an 
gcucrally five or six hours before it attained a he; be u ilifTVr<*ucr in the and 

i-ui/i-’ient ^egree of hardness. Wheu thabwas done, be ?\*rori\>]>ondin:'’ didVicnfc 

fsji l (h*‘ seven'll baked pieces were become cold, he ] tlu* smalKu- boat moving t)io fa-de-t. 

>: i\r liumi theuMiuiguctic virtue itr.iny direction ntagfict imci u piece of iron attrir't each other 

pleased, by placing thf'm'Uelwecrf tlm extreme e whatever disprojiortion there is between 

of In.^ nKqpi/.me';pf artificial flie rria.sses. If either bo balanced in aVsc.ile; and 

seconds or more, as he saw occasion^, fhc other be then bronghi within a oerlain disfanee 

the ^lrtue they acqaiv^d^ wa^s^hii ‘thAt'wb^''any 'beneath it, the \eiy saftie counterpoise will bo 
one of these piec^^w^beid birtweish any O&is best required to prevent lluor appM-acli, whiclicvep be 

teii-g<iinc.i bafrf, ‘purposely ijpkertcd, in the scale. If the two were hanging near each 

it iinmcdiafidy of Usel^furnetl about to recover its other as pendulums, they would approach mul meet ; 

natural direction, vAiich the force of these very but the little one wouli jierforni ruore of the journey 

powerful brii.s was not {>ufficient to counteract.” in proportion to its littleness. 

Afier giving tlie iireceding raethod, M. Biot leinarks, A man in a boat pulling a rope attached to a large 
tint it coiWst in procuring a very fine powder of { ship, seein.s only to move the boali: but ho really 
iron a hide oxnlated, all the particles of which he raovfs the ship a little, for, supposing the r«isistance 

uj>itcd by means of linfleud oil, or any oilier .sub- of the ship to be just a tbousniid times greater than.* 

htfince fitted tfi jiive them a proper degree of uxy- that of the boat, a ihouaand men m a thousand 

genalion. “ \Vm*n this paste was magnetised,” I boats, pulling simultaneously in tT»e same iiunner, 
ij(i continues, “ each particle of the powder became ’’vrould make the .ship meet Ihcin half Wii^. 
fi4.'rnall magnet, in which the development of the . A pound of lead and the earth atiract each other 

niMgiictism might be very powerlul, on account of with equal force, but that fnree makes h'se lead 

tic* suitable degree of coercive, powder produced by approach sixteen feet in a Keoornl towards the earth, 

the oxygenaHon ; and the homogeneity of this stjite while the contrary motion of the earth is of eoiirso 

«n bU the particles, as well as their extreme tenuity, 08 much less tiian this, as the earth is weiglitier than 

might, (five to the whole system, the most favorable one pound,— and is therefore unnotiw'd. Speaking 

arrang.-iiK nts for receiving a high degree of mag- strictly, it is'trne, that even , a feather falling JiftO 

iieti.srti. NT. Biot , conceives that a somevrluit the earth towards it, and that a man jumping kicks 
analogou.^ f t might be obtained by steel of an the earth away. ' , , ' 

equal and h* rjt.(r,^Tieous grain, the carbon giving a Aspring mbending -between two equal bodies, 
coercive power likf* oxygen ; hut he thinks that the throws thent off with velocity f if between* 

paste U likely to form better magnets. He is of bodies of difler^nt magiiiKudes, the velocity of 
opinion also that some poweiful natural mjifneta the smaller body is greater in proportion to ito 
may owe their virtue to the union of .similar qualities. ainaUnejis. 
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Oaliriii^ d odnnoa, the-gvoi ^racoiis with ev«n 
inore.inotjiO)n o; itoamenttim ifl it than the ball hatfT; 
for it suiTcrv, of the expelled gnh- 

, powder as well as t»f ,the ball^' But the moruentum' 
ill the guji ,bein]^ diflfuped through ft greater .piaa*$, 
the vplociiy ia small arid easily chrekeU. 

iffbe recoil of a Uifht, fovvlkg piece will hart the 
shoulder, if the piece Be^ot held eto^e’ to ‘ “ 

A ship in. ohase, by firiiig her bow gfimsi retards 
her iMotioii c by liriijg from 'hCT stern she quick^s it. 

' , A shiiJt. firing a brqi'idside, heels or inclines^ to the 
opposite side. \ \ ^ . . 

A vessel of water suspended by a cqril hang§ 
pcr^ndioubMrly f but if a hole be opened in .one 
side,'-S(> as to allow the water to. jet opt ‘there, the. 
vessel’ will bc^pushed tp tlie other "side by the re- 
nction of tiii<i will so remaiQ while it flows. 

If the hole, be oblique, the vessel will , constantly 
turn roimd'’i * 

A vessel Of 'ivater placed upon a floatirsg piece 
of plunk, find eJh’wfefJ to throw out a jet, as in the 
Just case, moves the plank in* the opposite dkectiou. 

A slcuin-boat. ,may be <^iiven by making' the 
riigiiu; pumj) or -,<?quirt water from the stern, 
of tiiuking ij^ as usual, move paddlc.-vrheels. 
T'iieMc is a loss of p^er however iu "this mode jof* 
uj.phiugit. ' - 

A inan fltmting 3n .r and blowing 

plrou ily \vi!li a bcUo^^A towards tUc stern, .pushes 
Inin's -11 onwards wJtb, the>aine force with which 
thr .III- ivMU's liom the bellows pipe*. - 

\ sk', ri;(‘kt-l }iMX‘,rKls,,hefaus-e, wftor it is lighten, 
tin- tow HI- ]»:u( ib always producing a largo quantity 
or Jifn'‘oun till'd, wiiirh# in i^'paudiiig, presses 
111 '., •nilv on tiip ;.ir below* but -also on the rocket 
iiud thu^ lifts i(. The h* aided also 

by'lh« of rlu? rocket from.^'thi'SpHrt *of its 

•Kiib.-t.iu^c, winch IS foiist-uitly hurltfut^ 'downwards.^ 
He v\js ii_ fo olish niar? wlu) thbt*gKt.'^-5Mi;Nhad 
found the IfSiiih of cormnanding akays'^'w 
win.) fur liis i>lc-iriirc-bnHt, by rroulin;! an iviDSili^. 
bellows in the htein. ’J’hc bellows and sails actiMi\ 
ag.'imst caell other, and there was no motion : 
indeed, in a |;erfeet cairn, there would be a little 
backward motion, hie.niw} the J-ail would not 
cati-h all the wind from the bell<)ws. 

A man Siipportcd on a lloati.i* pl.ank by walk- 
ing towafd.s one end ef it giM'i, it a iiiori.ai in the 
diroetio.'i op])Ositt*. • 

A man using an oar, or a steain-cngims turning 
paddle-wheels, advances exactly wuth tlie force 
that drives the water astern. 

A swimmer pressing the water downwards ami 
hijack wards with Jiis hands, is sent torwards and 
npwiirds with the same force, by tlic rc-aclioii of 
tlie water. 

And a bird Hying, is ujiheld w'ilh exactly the force 
witli whwdi it strikes the air in the opposite direction, 

A iniu^ufshing against llie ground with a stick, 
may be considered as coftlprcssing a Hpring between 
the cartli and the end of his stick, which spring 
is therefore pushing him up much as he pushes 
down; and if, at the time, be were balanced in 
the scale of a weighing beam, he w-ould find that 
he weighed just as much less as ho were pressing 
with his stick. 

Thus an invalid, on a spring plank or chair, 
who by a trifling downward pressure of his hand 
on a staff or on n table, npitises bis body to rise and 
♦all tlftOugK a great range, and thus obtains the 
advantage of almo.st passive oi:erci.'^e, is really 
lifting himself while he presserf downwards. ' 


OF SOlblXCR. 3;^ 

When a boy cries, knocking his head against 
‘ i> table or 1)0110 of glass, hdd^ cwnmouiy, told, »iuf ‘ 
trtily, that he bat given os'h'ard a blow as he h: 4 i 
■Received ; although his' pbH^opby ;probably look- 
iiig chiefly ^to‘ results, blaiflcs tdK) tabHlfbr hit; head 

hurt,, «ud his head for the^glass bfokem, *\ \ 

•.The dUfercnce of jnomefituin acquired; hi, a full 
of one foot, or of several. ’k Well known jAfcHe ^c<)rw 
responding intensities of ‘ffe^aotion are Uapleagantiy 
experieraced by a*inan who sks down in ^au' easy: 
whair, or who, in- wtLing, down where fife buppos(id\ 
% chair to be, unexpectedly reaches . the floor. " • 

What motion the wind has • given <to a ship, it 
has itself lost,.'Cliat is to say, the ship -haa re-acted . 
#ii moving air ; as is seen when one vessel is 
becalmed under the lee of another^ 

When one billiard b'rij strikes directly another ^ 
ball of equal size, it jstbps, and the second ‘l/all! 
prweeds witiriho whole Velocity which the first / 
had-rthft action which imparts th^ wow motion/’ 
being equal to thfe .n^-actipn which • destroys the- 
bid. Although* tlie transference of aiotjon in such 
a case se,(hns to' be instuntancoUS, the A^nge is^ 
really progressive, ^nd as follows. Tlie a^rOach- 
Ing^balt, a certain point ofHime, ,.has just ‘ given' 
half of its motion to the, other .equal ball, and* if. * 
both were of soft day, tlicy- would then proceed ' 
'together with half the original \clocify; but as 
they are elastic) the touching parts at the mOrnent 
supposed riro, 0 omprefiS|}*| like a spring between 
the l)Aj^s, and by tlfca expanding, 'a,ud 'everting, 
force iXjually bpth ways, they (hyublo the- velocity 
.of the foremost ball, and destroy altogether the 
motion of (hut behind* 

If a billiard-ball be propelled against tlie nearest 
one of a ro\v bulls ix[ual ta itJ'Cdf, ft comes 10 
re.st as’ in the last case described, while the ‘fartlu 
ball of (he row darts oil with iis Velocity,'- tbe 
intermediate bulls having each received and traits - 
pritted (he motion fii a twiokliug, without appciir- 
r4ijg.,tlipmselvcs to move. '' 

>5'^ furiUor illustrative of the truths, that action 
-action are etpial and contrary, and that m 
bodies striking each other, I Ik y 
may' -’be/' redded ’ as, compre^sinjg a very 
strong spring between .them, we may nientimi, 
that vvJien au}’’ clastic body, as a billiard-bdl, 
strikes anotlirr body larger fjuiu iNt;Jf, m*- 

hoiuuls, il gi\cv! lo (hit oilier, *not only .dl flic 
motion which it oi igiiudly possessed, (In-i 
dvino at the iiiomnil when to icti, hut 

ah adihti'Hial quiintily, (t mI ihal wiih v’ ! 
it iccoils - ■owius' U> llu- rq boih (h 

lions of the repulsions or pimsi ch tl.e 

recoil. When tlio dillerem-i' ol' M/e lietwce Ihc' 
bodies is very i-reat, the n tnrniiia vclin-ity o 
sTualler is nefirly as great as its .ulNannng u tlmn 
was, and thus it gfve.s a mon entniu lo the ody 
Btruck, nearly iloiihlo of what it ongiiiiilly I'jelf 
possessed. This phenomeiibn eoiittiti tes the pani- 
doxicid case of tm efl’ ct being gi eater then its 
cause, and has led pe^soM^ imj erlVeily acquaint4?d 
with the subject, to seek from the principle, a 
jferpo/iann mobilr* A hammer on rebounding 
fiom lui anvil has given a blow of nearly douMc 
the force whidi il had itself, for the anvil felt i.'s 
full original force while stopping it, and tiieii. 
equally with itself, was .afi'ccted by ihc repuhion 
which caused its return. 

Mnoy other inteivsting faeU might be odduci d 
as examples of equal action and re-action, out 
these will sutfiec. 
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To the Editor. 

Sir. Finding that your Magazine gives full scope 

to the pleasing science of Electricity, I send the 
follovririg neiv experiments, presuming that they 
will be ncceplable to some of your readers. 

* P. WAG8TAPP. 

The following experiments depend chiefly upon 
the construction of a wheel, called “ The Vertical 
Discharging Wheel'' which is as follows :-^A B is 
a piece of light, close-grained wood, ^ an inch 
thick, 4^ inches diameter. Eight holes are bored 
in the circumference, f of an inch deep, 3-16tlis 
wide, in which are fixed eight stems of solid glass, 
3^ inches long : on the other end of the stems are 
oemeiited hollow brass balls. Fix the wheel either 
vertically, as in the drawing. Fig. 1, or else hori- 
zontally, in either case free to move round on its 
centre, and with little friction. To puiPthe wheel in 
motion^ get two quart Leyden jars, with covers and 
balls. Charge the jar. P at the positive conductor, 
and the jar N at the negative. Set them so, that 
the balls of the wheel will just pass the balls of the 
jars. Give the wheel a trifling impulse with the * 
finger ; the ball F is attracted by P — it receives a 
spark — is then repelled, and moves on until it is 
attracted by N, when it gives a spark — is again 
repelled — so that each ball is twice attracted— and 
twice repelled, in each revolq|4on. The velocity 
increases, and continues until the power of the 
electricity is not greater than the resistance it meets 
with. If the table is not a conductor, a wire or 
chain must be laid between the jars. 

In the above it is to be supposed, that the wheel 
it fixed to a wire, which runs down a hole bored in 
the upright part of the stand G, and resting at the 
lowdf end upon a plug of brass, driven into the 
atand or it may be inserted into the bottom 
of the l^ied. I'he reuson of this adjustment, 
which i£ Wyi be seen is not neceessary for the succq^ 
of the ezphifiment, is that the wheel may be r^ 
moved at pleasure, and another substituted. 

The horizontal Discharging Wheel.— 

French “ Dictionnaire Methodiqdb,” is one'Te|>re- 
sented exactly similar to the above, but working 
horizontaUj, ond^^Wi^lhough perhaljs not such an 
imposing experimifoiS is more successful, as the 
friction of its action is generally less, working as it 
does upon a fine point. 

Fig 2 exhibits a wheel of this description. The 
central portion is of hard wood, with the wire 
which is to bear it below, and four short brass tubes, 
fthere may be any number,) into each of which a 
solid glass rod is inserted, bearing a ball with 
figure at its outer extremity. Upon the same^ 
principle as before, each ball is alternately attracted 
and repelled, when placed in a proper position 
between the charged jars. Many modifications of 
these experiments may be made, all of them sub- 
servient to amusement. For example — the vertical 

wheel may represent a windmill, a water mill, a 
tread mill, a train of wheel-work, or may work a 
pasteboard model of a pump. The horizontal 
wheel may, by carrying round with it a clapper, 
a set of bells, properly arranged, and for 
iyW;Ot]ier purimses, which will r^ily suggest 
tl^kelves to the ingenious. Though be it observed, 
that some of these it is requisite that the ma- 
chine should be kept in motion, that the jars may 
never loW except a small portion of their charge ; 
for it will be found that it is the intensity of the 
drnrge which infloenM the degree nf . altrantion 


and repulsion, and not quantity ; thus with a large 
battery, weakly charged, the experiments will not 
succeed, but with small jars fully charged, the 
success is certain. 

Wheels of the above description will alsd act when 
made, placed properly between the prime conductor 
and the ground, so that each ball in the revolution 
of the wheel may convey downwards a small portion 
of fluid. And still more rapid will be their motion 
if placed between two balls ; placed the one on the 
negative, the other on the positive conductors of a 
machine in action. 


PHENOMENA OF SPRINGS. 

Evert one is familiar with the fact, that certain 
porous soils, such as loose sand and gravel, absorb 
water with rapidity ; and that the ground com. 
posed of them soon dries up after heavy showers, 
if a well be sunk in such soils, .we often penetrate 
to considerable depths before we meet with water ; 
but this is usually foun^ on our approaching the 
lower parf^ of the formation, where it rests on 
some impervious bed ; for here the water, unable 
to make its way downwards in a direct line, 
accumulates as in a^eservoir, and is ready to ooze 
out into any opening which may be made, in the 
same manner as we see the salt water flow into, 
and fill, any hollow which we dig in the sands of 
the shore at low tide. 

The facility wj{h which water ran percolate 
loose and gravelly soils is clearly illustrated by 
the eflect of the tide9 {|n the Thames betwee^ 
Richmond and Londoif. The river, 4n this flux 
of its course, flows throngh a bed of gravel over- 
lying clay, and (lie porous superstratum altcr- 
nately ^7 ^be .water of the Thames, as 

tbe^^dMlIPpid , then drained aggim^o the dis- 
hundred feet from the banks when 
so the wells in this tract regularly 

ebb and flow.* 

' If the transmission of water ilirougb a porous 
medium be so rapid, we cannot be surprised that 
springs should be thrown out on the side of a 
hill, where the upper set of strata consist of chalk, 
sand, or other reteTitive soils. The only difficulty, 
indeed, is to explain why the water does not ooze 
out everywhere aloof the line of junction of the 
two formations, so as to form one continuous land- 
soak, instead of a few springs only, and these far 
distant from each other. The principal cause of 
this concentration of the waters at a few points 
is, first, the frequency of rents arid fissures whicH 
act as natural drains ; secondly, the existence of 
inequalities in the upper surface of (he imperme- 
able stratum, which lead the water, as valleys do 
on the external surface of a country, certain 
low levels and channels. 

That the generality of springs owe their supply 
to the atmosphere is evident from this, that they 
become languid, or entirely cease to flow, after 
long droughts, and are again replenished afl«r a 
continuance of rain. Many of them are probably 
indebted for the con>tancy and uniformity of their 
volume to the great extent of the subterranean 
reservoirs with which they communicate, and the 
time required for these^So empty themselves by 
percolation. Such a gradual and regulated dis- 
charge is exhibited, though in a less perfect degree, 
in every great lake* which is not sensibly affected 
in its level by sudden showers, only slightly 
raised* to (hat its channel of emux, instead of 
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being like the bed of a torrent, is enabled to carry 
off the surplus water gradually. 

Much light has been thrown, of late years, on 
the theory of Artesian wells,*’ so called because 
the method has long been known and practised in 
Artois ; and it is now demonstrated that there are 
sheets, and, in some places, currents of fresh 
water, at various depths in the earth. The in- 
strument employed in excavating these wells is a 
large auger, and the cavity bored is usually from 
three to four inches in diameter. If a hard rock 
is met with, it is lirst triturated by an iron rod, 
and the materials, being thus reduced to small 
fragments, or powder, are readily extracted. To 
hinder the sides of the well from falling in, as 
also to prevent the spreading of the ascending water 
in the surounding soil, a jointed pipe is introduced, 
formed of wood in Artois, but in other countries 
more commonly of metal. It frequently happens, 
that after passing tliroufili hundred of feet of re- 
tentive soils, a wAer- bearing stratum is at length 
pierced, when the fluid iiqiiiediately ascends to 
the surface and flows uvtfr. The lirst ^ush of the 
water up the tube is often violent, so that for a 
time the water plays like a fountain, and then, 
sinking, continues to flow over tranquilly, or 
sometimes remains stationary at a certain depth 
below the orifice of the well. This spouting of the 
water in the first instance is probably owing to the 
disengagement of air and carbonic acid gas, for 
both of these have been seen to bubble up with 
the water. * 

At Sheerness, at the mouth of the Thames, a 
frW|^l was bored on a low tongue of land near the 
sea, through 300 feet of the blue clay of London, 
below which a bed of sand and pebbles was entered, 
^belonging, doubtless, to the plastic clay formation : 
when This stratum was pierced, the wfl^r burst up 
with impcfflfblity, and filled the well. '' iBy ^nother 
perforation at the same place, the water (bund 
at the depth of 328 feet, below th^ surface clay ; 
it first roses rapidly to the height of 189 feet, and 
then, in the course of a few hours, ascended to an 
elevation of eight feet* above the level of the 
ground. In 1824, a well was dug at Fulham, near 
the Thames, at the Bishop London’s, to the 
depth of 317 feet, which, after traversing the 
tertiary strata, was continue through 67 feet of 
chalk. The water immediately rose to the surface, 
and the discharge was above 50 gallons per 
minute. In the garden of the Horticultural 

Society at Chiswick, the borings passed through 
19 feet of gravel, 242 of clay and loam, and 67 
feet of chalk, and the water then rose to the surface 
from a depth of 329 feet. At the Duke of 

Northumberland’s above Chiswick, the borings were 
carried to the extraordinary depth of 620 feet, so 
as to eiBfeiif^he chalk, when a considerable volume 
of water was obtained, which rose four feet above 
the surface of the ground. In a well of Mr. Brooks, 
at Hammersmiih, the rush of water from a depth 
of 360 feet was so great, as to inundate several 
buildings and do considerable damage; and at 
’looting, a suflicient stream was obtained to turn 
a wheel, and raise the water to the upper stories 
of the houses. In the last of three wells bored 
through the chalk, at Toiys, to the depth of several 
hundred feet, the water ^*086 thirty-two feet above 
the level of the soil, and the discharge amounted 
to three hundred cubic yards of water every 
twenty-four hours. 

Excavations have been made in the same way lo the 


depth of < ight hundred, and even twelve hundred 
feet in Fiance, (the latter at Toulouse), and with- 
out success. A tiiiiilar failure was experienced io 
1830, in boring at CalciittH, to the depth of more 
then 150 feet, through the alluvial clay and sand’* 
of Bengal. Mr. fir'gg^ the B'’i'ish consul in 
Egypt, obtained water between CaiiX) and Suez, in 
a calcareous sand, at the depth of thirty feet ; but 
it did not rise in the well, The geological structure 
of the Sahara is supposed by M. Rozet, to favor 
the prospect of a supply of water from Artesian 
wells, as the parched sands on the outskirts of the 
desert rest uii a substratum of argillaceous mail. 

Among the causes of the failure of Artesian 
wells, we may mention those numerous rents and 
faulta which abound in some rocks, and the deep 
ravines and valleys hy which many countries are 
traversed ; for, when these natural lines of drain- 
age exist, t^re remains a small quantity only of 
water to esrape by artificial issues. We are also 
liable to be baffled by tlie great thickness either of 
porous or impervious strata, or by the dip of the 
beds, which may carry off the waters from adjoin- 
ing high lands, to some trough in on opposite 
direction ; as when the borings are made at the 
foot of an escapement where the strata incline in- 
wards, or in a direction opposite to the face of 
the cliffs. 

The mere distance of hills or mountains need 
not discourage us from making trials; for the 
waters which full on these higher lands readily 
penetrate to great depths through highly inclined 
or vertical strata, or through the fissures of shattered 
rocks, and after flowing for a great distance, must 
re-ascend, and be brought up again by other 
fissures, so as to approach the surface in the lower 
country. Here they may be concealed beneath 
a covering of undisturbed horizontal beds, which 
it may be necessary to pierce in order to reacfi 
them. It should be remembered, that the course 
of waters flowing under ground bears but a remote 
resemblance to that of rivers on the fiurface, there 
being in the one case, a constant descent from a 
higher to a lower level from the source of the 
stream to the sea ; whereas, in the other, the 
water may at one time sink far below the level of 
the ocean, and afterwards rise^a^n high above it. 

Among other carious facts as^rtained hy aid of 
tlie borer, it is proved, that in strata of different 
ages and compositions there are ofien open passages 
by which the subterranean waters circulate. Thus, 
at St. Ouen, in France, five distinct sheets of water 
were intersected in a well, and from each of tbe|e 
a supply obtained. In the third water-bearing 
stratum, at the depth of 150 feet, a cavity was 
found in which the borer fell suddenly about a 
foot, and thence the water ascended in great 
volume. The same falling of the instrument, as 
in a hollow space, has been remarked in England 
and other countries. At Tours, in 1830, a well 
was perforated quite through the chalk, when the 
water suddenly brought up from the depth of 364 
feet a great quantity of fine sand, with much 
vegetable matter and shells. Branches of a thorn 
several inches long, much blackened by their stay 
in the water, were recognised, as also the sterna oi 
marsh plants, and some of their roots which 
still white, together' with the seeds of the in 

a state of preservation which showed that they 
had not remained more than three or four months 
in the water. Among the seeds were ikose of the 
march plant ftlawm vUghuwnn , ind among tbo 
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sticUs, afrcsU water species (Flanoriin marginatwt) 
Hiid some land spt*cie8, as HeVue rotundata and 
H, striata. M. Dujardin, who, with others, ob- 
served this phenomenon, supposes that the waters 
had flowed from some valleys of Auvergne or the 
Vivarais since the prece^mg autumn. 

All analogous phenomenon is recorded at Riemke, 
near Bochum in Westphalia, wliere the water of 
an Artesian well brought up, from a depth of 156 
foot, several small fish, three or four inches long, 
the nearest streams in tlie country being at the 
distance of some leagues. 

Ill both cases it is evident that water had pene- 
trated to great depths, not simply by filtering 
through a porous mass, for then it would have left 
behinil the shells, fish, and fragments of plants, 
hut by flowing through some open channels in the 
earth. Such examples mar suggest the idea that 
the leaky beds of rivers ure cftcii tl«» feeders of 
springs. 

^Continued on paijc 394 J 

EUDIOMETEllS. 

To ascertain the exact proportions in which gases 
combine with each other, and the accurate 
measurement and chemical properties of their 
comhiriHlions, it is necessary to use one of the 
in^truments called eudiometers, the most effective 
and convenient of which is that of Dr. Ure. 
It consists of a glass syphon, with legs nearly of 
equal length, open and slightly fumieUshaped at 
one extremity, and hermetically sealed and fiir- 
nislied with platina detonating wires at the other. 
Tlie scaled leg is graduated by introducing suc- 
ce.Hsivply equal weights of mercury from a glass 
measure ; 7 oz. and 66 grs. troy occupy the space 
of a cubic inch, and 34]- grains represent one- 
bundredtli of that volume. To use this instrument 
it is filled with mercury, and inverted in the 
pneumatic trough; a convenient quantity of the^ 
gaseous mixture is introduced, and having applied 
a finger to the orifice, the tube is removed and 
inverted so as to transfer the gas to the sealed leg, 
where its quantity is very accurately measured. 
We then pour a portion of the mercury from the 
open end of the tube, so as to leave a space of 
about two incheSf jnd closing the aperture with 
the thumb, detonate by the electric sjiark ; the 
included portion of the air acts as a spring, and 
on withdrawing the thumb, the change of bulk is 
read off, having previously added mercury, so as to 
bring it to a level in both legs of the syphon ; any 
liquid or solid that is required may then be passed 
up into the closed end, for the analysis of the 
residuary gas. 



IVble. — In- using the eudiometer there ought not 
to be exploded at the same time a greater volume 
of gas than a sixth part of the capacity of the 
detonating vessel, because of the great increase 
of volume of tlie gases at the moment of their 
Boiou; as is evident by the scattering of water. 


if oxygen and hydrogen are fired under it ; the 
distance to which the cork of the electrical CCJI- 
non is carried, &c 

GILDING. 

Hetumed from page 3C7 ) 

To Gild Leather. — In order to impress gilt 
figures, letters, and other marks upon leather, as 
on the covers of books, edgings for doors, &c. the 
leather must first be dusted over with very finely 
powdered yellow rosin, or mastic gum. The iron 
tools or stamps are now arranged on a rack before a 
clear fire, so as to he well heated, without becoming 
red hot. 1 1 the tools are letters they have an alpha- 
betical arrangement on the rack. Each letter or 
stamp must he tried as to its heat, by imprinting its 
marks on tlie raw side of a piece of waste leather. 
A little practice will enahle the workman to judge 
of the heat. The tool is now tp be pressed dov\ n- 
wards on the gold leaf ; which will of course be 
indented, and show the figure imprinted on it. The 
next letter \)r stump is n&w to be taken and stamjied 
in like manner and .so on with the others ; taking 
rare to keep tiie lelters in an even line with each 
other, like those in book. By this operation the 
resin is melted ; consequently the gold adiieres to 
the leather: the supcrfiuuus gold may then be 
rubbed off by a eloih; the gilded im]>ressions 
remaining on the leather. lii this, as in every 
other operation, udioitness is acquired by practice. 

The cloth alludeif to should be slightly greasy, 
to retain the gold wi] ed oflT ; otherwise there will 
be a great waste in a few Inonths,) ih« cloth i^ilr 
thus be soon completely saturated or loaded with 
the gold. When this is the case, these cloths afe 
generally sold to the refiners, who burn tiienn* and’ 
recover thq^old. Some ^f these so much 

gold by^biiirniDg, as to be worth from a guinea to a 
guini't and a half. 

To Gild ffWfmya, Drawings^ Hfc,, on Taper or 
Parchment. — Letters written on velJuA or paper 
are gilded in three ways : in the first, a Little size is 
mixed with the ink, and tlie letters are written as 
usual ; when they are dry a slight degree of sticki- 
ness is produced by breathing on tneni, upon 
which the gold leaf is immediately applied, and by 
a little pressure may bu made to adiiere with suffi- 
cient firmness. In the second method, some white 
lead or chalk is ground up with strong size, and the 
letters are made with this by means of a brush : 
when the mixture is almost dry, the gold leaf may 
be laid on, and afterwards burinshed. The last 
method is to mix up .some gold powder with size, 
and to form the letters of this by uieaiyi of a brush, 
it is supposed that this latter method was t^at used 
by the monks in illuminating tlieir uiissa^j^^isaJtcrs, 
and rubrics. 

To Gild the Edges of Papier.— The edges of the 
leaves of books and letter ])aper are gilded whilst 
m a horizontal position in the book-binder’s 
press, by first applying a composition foimed of 
tour parts of Armenian bole, and one of candied 
BUgar, ground togetlier with water to a proper 
consistence, and laid on by a brush «with the white 
of an egg. This coating, when nearly dry, is 
smoothed by the burnislft^; which is generally a 
crooked piece of agate, very smooth, and fixed in 
a handle, it is then slightly moistened iiy a sponge 
dipped in clean water, and squeezed in the liund. 
The gold leaf if now taken up on a ^idbe of c ittoii, 
from the leathern cushion, and applied on the 
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moistened surface. When dry, it is to be burnished 
by rubbing the agate over it repeatedly from en i to 
end, taking care not to wound the surfiice by the 
point of the burnisher. A piece of silk or India 
paper is usually interposed between the gold and 
the burnisher. 

Cotton wool is generally used by book-binders to 
take the leaf up from the cushion ; being the best 
adapted for the purpose on acount of its pliability, 
smoothness, softness, and slight moistness. 

Oil Gilding on Wood. — The wood must first be 
covered, or primed, by two or three coatings of 
boiled linseed oil and carbonate of lead, in order to 
fill up the pores, and conceal the irregularities of 
the surface, occasioned by the veins in the wood. 
When the priming is quite dry, a thin coat of gold- 
size must be laid on. This is prepared by grind- 
ing together some red oxide of lead with the thickest 
drying oil that can be procured, and the older the 
better, that it may work freely : it is to be mixed, 
previously to being ftsed, with a little oil of turpen- 
tine, till it is brought to a proper consistence. 
If the. gold-size is good, it •will be suffi<iiently dry 
in two hours, more or less, to allow the artist to 
proceed to the last ]):irl of the process, which is 
leaf of gold is spread on a cushion (formed by 
few folds of flannel secured on a'liiece of wood, about 
eight inches square, by a tight covering of leather), 
and is cut into strips of a proper size by a blunt 
jiallftt knifw; each strip being then taken upon the 
point of a fine brush, is applied to the pari intended 
to be gilded, and is then gently pressed down by a 
ball of soft cotton ; the gold immediately adheres 

Ahe sticky surface of* the size, and after a few 
minutes, the dexterous application of a large camel’s 
hair brn^h sweeps away the loose particles of the 
.^old le^f without disturbing the rest. In a day or 
two the size will be cbropletely dried, and the 
operation if^lt Be finished. 

The advantages of this method of gilf^ng are, 
that it is very simple, very durable, ai)d not readily 
injured by dhanges of weather, even when exposed 
to the open air ; and when soiled it may be cleaned 
by a little warm water and a soft brush ; its chief 
employment is in out-door work. Its disadvantage 
is, that it cannot be burnished, and therefore wants 
the high lustre produced by the following method. 

To Gild by Burnishing — This operation is 
chiefly performed on picture frames, mouldings, 
headings, and fine stucco work. The surface to be 
gilt must be carefully covered with a strong size, 
made by boiling down pieces of white leather, or 
alippings of parchment, till they are reduced to a 
stiff jelly ; this coating being dried, two or three 
more must be applied, consisting of the same size, 
mixed with line Paris jdaster or washed chalk ; 
when a sufficient number of layers have been put 
on, yar/hfg according to the nature of the ' work, 
the application of the gold. For this purpose, a 
and the whole is become quite dry, a moderately 
thick layer must be applied, composed of size and 
Armenian bole, or yellow oxide of lead ; while this 
last is yet moist, the gold leaf is to be put on in the 
usual manner ; it will immediately adhere on being 

S ressed by the potton ball, and before the size is 
ecome perfectly dry, those parts which are in- 
tended to be the most tyUliant are to be carefully 
burnished by an agate or dog’s tooth fixed in a 
handle. 

In order to save the labour of burnishing, it is 
a common, but bad practice, slighjbly to burnish 
the brilliant pdtts, and to deaden the rest by draw. 


ing a brush over them dipped in size ; the required 
contrast bet wen the polished and the unpolished 
gold is indeed thus obtained ; but the general effect 
is much inferior to that produced in the regular way, 
and the smallest drop of water falling on the sized 
part occasions a stain. This kind of gilding can 
only be applied on in-door brork ; as rain, and even 
a considerable degree of dampness, will occasion 
the gold to peel off. When dirty, it may be cleaned 
by a soft brush, with hot spirits of wine, or oil of 
turpentine. 

To Gild Copper^ by Amalgmn.^ Immerse a 
very clean bright piece of copper in a diluted so- 
lution of nitrate of mercury. By the affinity of 
copper for nitric acid, the mercury will be pre- 
cipitated ; now spread the amalgam of gold rather 
thinly over the coat of mercury just given to the 
copper. This coat unites with the amalgam, but 
of course will remain on the copper. Now place 
the piece or pieces so operated on in a clean oven 
or furnace, where there is no smoke. If the heat 
is a little greater than C6 degrees, the mercury of 
the amalgam will be volatilised, and the copper will 
. be beautifully gilt. 

In the large way of gilding, the furnaces are so 
contrived that the volatilised mercury is again con- 
densed, and preserved for further use, so that there 
is no loss in the operation . There is also a con- 
trivance by which the volatile particles of mercury 
are prevented from injuring the gilders. 

To Gild Steel.— ~Vo\\T some of the ethereal solution 
of gold into a wine glass, and dip therein the blade 
of a new pen-knife, lancet, or razor ; withdraw the 
instrument, and allow the ether to evaporate. The 
blade will be found to be covered by a very beautiful 
coat of gold. A clean rag, or small piece of very 
dry sponge, may be dipped in the ether, and used to 
moisten the blade, with the same result. 

In this case there is no occasion to pour the 
liquid into a glass, which must undoubtedly lose by 
evaporation ; but the rag or sponge may be moisten- 
ed by it, by applying either to the mouth of the 
phial. This coating of gold will remain on the 
steel for a great length of time, and will preserve 
it from rusting. 

This is the way in which swords and other 
cutlery are ornamented. Lancets too are in tliis 
way gilded with great advanb^e, to secure them 
from rust. 

To heighten the color of Yellow Gold,— 

6 oz. saltpetre. 

2 oz. copperas, 
i oz. white vitriol, and 
1 oz. alum. 

If it be wanted redder, a small portion of blue 
vitriol must be added. Tliese are to be well mixedt 
and dissolved in water as the color is wanted. 

To heighteyi the color of Green Gold. 

1 oz. 10 dwts. saltpetre. 

1 oz. 4dwts. sal ammoniac. 

1 oz. 4 dwts. Roman vitriol, and 
18 dwts. verdigris. 

Mix them well together, and dissolve a portion in 
water, as occasion requires. 

The work must be dipped in these compositions, 
applied to a proper heat to burn them off, and then 
quenched in water or vinegar. 

To^heighten the color ^ Red Gold.— 

To 4 oz. nielted yellow wax, add 
oz. red ochre in fine powder, 

li oz. verdigris, calcined tUMt yield no fiimes, ind 

\ oz. calcin^ borax. 
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It is necessary to calcine the verdigris, or else, 
by the beat applied in burning the wax, the vinegar 
becomes so concentrated as to corrode the surfaces, 
and make it appear speckled. 

To oeparaU Gold from Gilt Copper and f^Vver . — 
Apply a solution of borax, in water, to the gilt 
surface, with a fine brusn, and sprinkle over it some 
fine powdered sulphur. Make the piece red hot, 
and quench it in water. The gold may be easily 
wiped off with a scratch brush, and recovered by 
testing it with lead. 

Gold is taken from the surface of silver by 
spreading over it a paste, made of powdered sal 
ammoniac, with aqua fortis, and heating it till the 
matter smokes, and is nearly dry ; when the gold 
may be separated by rubbing it with a scratch 
brush. 


CLIMATE OF LONDOIC. 

It is a circumstance not, perhaps, generally known, 
that the temperature of the air in the metropolis 
is raised by the artificial sources of heat existing in 
it, no less than two degrees on the annual mean* 
above that of its immediate vicinity. Mr. Howard, 
in his work on ** Climate,” has fully established 
this fact, by a comparison of a long series of ob- 
servations, made at Plaistow, Stratford, and Tot- 
tenham Green, (all within five miles of London,) 
with those made at the apartments of the Royal 
Society in London, and periodically recorded in the 
** Philosophical Transactions.” His explanation 
of the causes of this difference is simple and con- 
vincing. ** Whoever,” he says, ” has passed his 
hand over the surface of a glass hive, whether in 
summer or winter, will have perceived how much 
the bodies of the collected multitude of bees are 
capable of heating the place that contains them. 
But the proportion of heat, which is induced in a 
city by the population, must be far less considerable 
than that emanation from fires, the greater part of 
which are kept up for the very purpose of pre- 
venting the sensation attending the escape of heat 
from our bodies, a temperature equal to that of 
spring is hence maintained in the depth of winter, 
in the included part of the atmosphere, which as it 
escapes from the Jutiises is constantly renewed; 
another and more considerable portion of heated 
air is constantly poured into the common mass from 
the chimnies — to which, lastly, we have to add the 
heat diffused in all directions from the foundries, 
breweries, steam engines, and other manufactories, 
agd culinary fires. When we consider that all these 
artificial sources of heat, with the exception of the 
domestic fires, continue in full operation throughout < 
the summer, it should seem, that the excess of the 
London temperature must be still greater in June 
than it is in January, but the fact is otherwise. 
Tbe excess of the city temperature is greater in 
winter, and at that period seems to belong entirely 
to the night, which average 3*710 degrees warmer 
than the country, while the heat of the days, 
owing, without doubt, to the interception of a por- 
tion of the solar rays, by a constant veil of smoke, 
fUla, on a mean of years, about a third of a degree 
short of that in the open plains.” 


STEEL. 

Btbbl is a compound of iron and carbon. The 
furnace in which iron is converted into steel, has 
the form of a large oven, or arch, terminating in a j 


vent at the top. The fioor of this oven is flat and 
level. Immediately under it there is a large 
arched fire-place, with grates, which runs quite 
across from one side to the other, so as to have 
two doors for putting in the fuel from the outside 
of the building. A number of vents, or flues, pass 
from the fire-place, to different parts of the floor 
of the oven, and throw up their flame into it, so as 
to heat all parts of it equally. In the oven itself, 
there are two large and long cases or boxes, built 
of good fire stone ; and in these boxes the bars of 
iron are regularly stratified with charcoal powder, 
ten or twelve tons of iron being put in at once, 
and the box is covered on the top with a bed of 
sand. The heat is kept up, so that the boxes and 
all their contents are red hot for eight or ten days. 
A bar is then drawn out and examined ; and if it 
be found (hen sufficiently converted into steel, the 
fire is withdrawn and the oven allowed to cool. 
This process is called cementation. The bars of 
steel formed in this way are raised, iA many parts, 
into small blisters, obviously by a gas evolved in 
the interiM* of the bai^ which had pushed up, by 
its elasticity, a film of the metal. On this account 
the steel made by this process is usually called 
blistered steel. The bars of blistered steel are 
i heated to rcdui ss, and drawn out into smaller bars 
I by means of a hammer, driven by water or steam, 

1 and striking with great rapidity. This hammer is 
I called a tilting hammer^ on which account, the 
; small bars foriqed by it are called tilted steel. 

1 When the bars broken in pieces and welded 
i repeatedly, and then drawn out into bars, they 
I acquire the name of Germdn or shear ateel. Sleef 
{ of cementation, however carefully made, is never 
I quite equable in its texture ; but it is jrenderCd 
quite so by fusing it in a crucible, and then pasting 
it into bajrs. Thus treatdifl it is calj^d ^cast steel. 
When sted is to be cast, it is made by cementa- 
tion' in the usual way, only the process is carried 
somewhat faither, so as to give the steel a whiter 
color. It is then broken into small ^pieces, and 
put into a crucible of excellent fire clay, after 
which the mouth of the 'crucible is filled up with 
vitrefiable sand, to prevent the steel from being 
oxidized by the action of the air. The crucible 
is exposed for five or six hours to the most intense 
heat that can be rassed, by which the steel is 
brought into a state of perfect fusion. It is then 
cast into parallelopipeds abont a foot and a half in 
length. To fuse one ton of steel, about twenty 
tons of coals are expended, which accounts for 
the high price of cast steel, when* compared with 
that of iron, or even of common steel. Every 
time that cast steel is melted, it loseg some of its 
characteristic properties ; and two or three fusions 
render it quite useless for the purposea^or which 
it is intended. It has recently been pmed that 
the steel of which the Damascus blades were made, 
and which was steel from Golconda, owed the 
peculiarity which these blades have of showing a 
curious waving texture on the surface, when treated 
with a dilute acid, to their consisting of two 
different compounds of iron and carbon, which 
have separated during cooling. It is cast steel 
in which the process is carried farther than 
usual and which is coolefi. slowly ; both common 
steel and cast steel are formed, which separate 
during the slow cooling. The steel is rendered 
black by the acid, while the cast iron remains 
white. This kind of steel can only he hammered 
et a heat above that of cherry-red. * 



MAGAZINE OF SCIENCE. 


m 


The specific graTitj of good lilistered steel is 
7*823. When this steel is heated to redness, and 
suddenly plunged into cold water, its specific 
gravity is reduced to 7 ’74 7. The specific gravity 
ofapiecpof cast steel, while soft, is 7*82; but 
when hardened by heating red hot, and plunging 
it into cold water, it is reduced to 7*7532. Hence 
it appears, that when steel is hardened, its bulk 
increases. Tlie color of steel is whiter than that of 
iron. Its texture is granular, and not hackly, 
like that of iron. The fracture is whitish grey, 
and much smoother than the fracture of iron. It 
is much harder and more rigid than iron ; nor can it be 
so much softened by beat without losing its tena- 
city and flying in pieces under the hammer. It re- 
quires more attention to forge it well, than to forge 
iron ; yet it is by its toughness and capability of 
being drawn out in bars, that good steel is dis- 
tinguished from bad. Steel is more readily broken 
by bending it than iron. If it be heated to redness, 
and then plunged* into cold water, it becomes 
exceedingly hard, so as to be able to cut or make 
an impression upon most other bodies. gBut, when 
iron is treated in the same way, its hardness is not 
in the least increased. When a drop of nitric 
acid is let fall upon a smooth surface of steel, and 
allowed to remain on it for a few minutes, and 
then washed off with water, it leaves a black 
spot ; whereas the spot left by nitric acid on iron, 
is whitish green. Dr. Thompson gives the 
following as the composition of cast steel : — 

Iron ....*. 99 

Carbon, with some silicon 1 

' • . • — 

100 

* The natural ftteel or German eieelt is an impure 
"and VUriable kind of iteel, procured from cast 
iron, or obtained at once from the ore. It has the 
property of being easily welded, either to iron or 
to itself. Its grain is unequally granula'^, some- 
times even ^brous ; its color is usually blue ; it is 
easily forged ; ii is requires a strong heat to temper 
it, and it then acquires ojily a middling hardness. 
When forged repeatedly, it does not pass into 
iron so easily as the other kipds. The natural 
steel yielded by cast iron, manufactured in the 
refining houses, is known by the general name 
of furnace steel ; and that which has only been 
once treated with a refining furnace, is particularly 
called rough steely and is frequently very unequally 
converted into steel. The best cast iron for the 
purpose of making natural steel, is that obtained 
from the brown haematite, or from the sparry iron 
ore. White cast iron does not yield steel, unless 
its charge of carbon is increased, either by stirring 
the melted metal with a long pole, and keeping it 
melted iJjong time, that it may absorb charcoal 
from the lining of the furnace, or by melting it 
with dark colored iron. Black cast iron yields a 
bad, ^ brittle ^ steel, unless the excess of carbon 
tlmt it contains is either burnt away, or it is mixed 
with finery cinder. The cast iron to be converted 
into steel is then melted in blast furnaces, and 
treated nearly the same as if it were to be refined 
into iron bar, dhly the blast is weaker ; the bellows 
instead of being directed gp as to throw the wind 
upon the surface of ttte melted metal, is placed 
nearly horizontally ; the melted meUl is kept 
^yered with slag, and is not disturbed by stirring. 
When the i^n is judged to be sufficiently refined, 
®nd is grown « solid, it is withdrawn from the 


furnace and forged. The natural steel made directly 
from the above mentioned ores, in small blast 
furnaces, is a good steel for ploughs and similar 
machines ; the best of it is excellent for saws and 
cutlery. The most esteemed steel of this kind 
comes from Germany, and is made in Stiria. 
It is usually sold in chfests or barrels, two and 
a half or three feet long. 


ENAMELLING. 

The art of enamelling consists in the application of 
a smooth coating of vitrified matter to a bright po- 
lished metallic surface. It is, therefore, a kind of 
varnish made of glass, and melted upon the sub- 
stance to which it is applied, affording a fine uni- 
form ground for an infinite variety of ornaments, 
which are also fixed on by heat. 

The general principles on which enamelling is 
founded, a^, on the whole, very simple; but 
perhaps, there is none of all the chemico 'mechanical 
arts which requires, for the finer parts, a greater 
degree of practical skill and dexterity, and of pa- 
tient an'd accurate attention to minute processes. 
The concealment observed by those who profess 
this art, is proportioned to the difficulty of acquiring 
it; the chemist must, therefore, content himself 
with the general principles of enamelling, and with 
the detail of those particulars that are commonly 
known. 

Though the term enamelling is usually confined 
to the ornamental glazing of metallic surfaces, it 
strictly applies to the glazing of pottery or porce- 
lain, the difference being only, that in the latter, 
the surface is of baked clay. With regard to the 
composition of colored enamels, (which are all 
tinged by different metallic oxides,) a very general 
account of the substances used will suffice. 

I'he only metals that are enamelled are gold and 
copper; and with the latter the opaque enamels, 
only, are usqd. Where the enamel is transparent 
and colored, the metal chosen should not only have 
its surface unalterable, when fully red-hot, but also 
be in no degree chemically altered by the close con- 
tact of melted glass, containing an abundance of 
some kind of metallic oxide. This is the chief rea- 
son why colored enamelling on silver is imprac- 
ticable, though the brilliance ^of its surface is not 
impaired by mere heat ; for u an enamel made 
yellow with oxide of lead, or antimony, be laid on 
the surface of bright silver, and be kept melted on 
it for a certain time, the silver and the enamel act 
on each other so powerfully, that the color soon 
changes from a yellow to an orange, and lastly ^ 
a dirty olive. Copper is equally altered by the 
colored enamels, so that gold is the only metal 
which can bear the long contact of the colored 
glasses at a full red heat, witliout being altered by 
them. 

Enamel for Dial Plates,— Thn simplest kind 
of enamel is that fine white opaque glass, which is 
applied to the dial plates of watches. The process 
of laying on which is as follows : — A piece of thin 
sheet copper, hammered to the requisite convexity, 
is first accurately cut out, a hole drilled in the 
middle for the axis of the hands, and both the sur- 
faces made perfectly bright with a brush. 

A small rim is then made rdund the circumference, 
with a thin brass band rising a little above the level, 
and a similar rim round the margin of the central 
hole. The use of these is to confine the enamel 
when in fusion, and to keep the edges of the plate 
quite neat and even. The substance of the eniiniel 
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is a ftnfi white opaque glass ; this is bought in lump 
bj the enamellers, and ia first broken down with a 
hsmmer, then ground to a powder sufficiently fine, 
with some water, in an agate mortar ; the super- 
fluous water being then poured off, the pulverized | 
enamel remains of about the consistence of wetted | 
sand, and is spread veiiy evenly over the surface of 
the copper-plate. In most enamellings, and espe- | 
cially on this, it is necessary also to counter-enamel | 
the under concave surface of the copper-plate, to 
prevent its being drawn out of its true shape, by the ' 
unequal shrinking of the metal, and enamel, on 
cooling. For this kind of work, the counter-enamel 
is only about the half the thickness on the concave, 
as on the convex side. For flat plates, the thick- 
ness is the same on both sides. 

The plate, covered with the moist enamel pow- 
der, is wanned and thoroughly dried, then gently 
set upon a thin earthen ring, that supports it only 
by touching the outer rim, and put gradually into 
the red hot muffle of the enameller’s furnace. This 
furnace is constructed somewhat like the assay fur- 
nace, but the upper part alone of the muffle is much 
heated, and some peculiarities arc observed in the 
construction, to enable the artist to govern the fire 
more accurately. 

The precise degree of heat to be given here, as in 
all enamelling, is that at which the particles of the 
enamel run together into an uniform pasty consis- 
tence, and extend themselves evenly, showing a fine 
polished face; carefully avoiding, on the other 
hand, so great a heat as would endanger the melting 
of the thin metallic plate. When the enamel is thus 
seen to gweat down, as it were, to an uniform glossy 
glazing, the piece is gradually withdrawn and cooled. 

Second Coating with Division Marks . — A second 
coating of enamel is then laid on, and fired as be- 
fore ; but this time, the finest powder of enamel is 
taken, or that which remains suspended in the wash- 
ings. It is then ready to receive ^e figures and 
division marks, which are made of # black enamel, 
ground in an agate mortar, to a most impalpable 
powder, worked up, on a pallet, with oil of lavender, 
and laid on with an extremely fine hair brush. The 
plate is then stoved to evaporate the essential oil, 
and the figure is burnt in, as before. Polishing 
with tripoli, and minuter parts of the process, need 
not be here described. 

If the enamel be chipped off a dial plate, (which 
may be done with the utmost ease, by bending it 
backwards and forwards, as the adhesion between the 
metal and enamel are slight,} the part immediately 
in contaet with the copper, will be found deeply and 
^nearly uniformly browned, which shows how unfit 
copper alone would be for the transparent enamels. 

Tlia regulation of the fire appears to be the most 
difficult A all the parts of this nice process, par- 
ticularly in the fine enamelling of gold for orna- 
mental purposes, for designs, miniatures, and the 
like ; where three, four, or sometimes five separate 
firings are requir^. If the heat is too low, the 
enamel does not spread and vitrify as it ought ; if 
too high, it may be enough to melt the metal itself, 
whose fusing point is but a small siep above that of 
the enamel ; or else, (what is an equal mortification 
to the artist,) the delicate figures laid on with so 
much care and judgement, melt down in a moment ; 
and the piece exhibits only a confused assemblage of 
hnes, and fragments of designs. 

(Vantinucd on page 3Dr.) 


MISCELLANIES. 

Shining German Blacking, — Break in pieces a 
cake of white wax, and put it in a tin tube, or any 
earthen vessel ; pour over it as much oil of turpen- 
tine as will quite cover it, and for twenty-frfur hours, 
let it be closely covered up. In this time, the wax 
will be found dissolved to a paste, which is then to 
be mixed with as much real ivory black, in fine 
powder, as is necessary to give the entire composi- 
tion a very black color. When it is wanted for use, 
take a little of it out, on the point of a knife, and 
rub it into the leather of the boots, shoes, &c., with 
a brush, which will cause the ethereal spirit of the 
oil to evaporate, leaving the wax on the surface of 
the leather, quite firm, black, and glossy. Should 
the composition get dry, stir in a little fresh oil of 
turpentine. 

Excellent Blacking. — Ivory black, ground fine, 

4 ounces ; treacle, 2 ounces ; vinegar, f of a pint ; 
spermaceti oil, a tea-spoonful.^ If the ingredients 
are of the best qualities, this blacking will be found 
exceedingly good. Mix the oil with the black first, 
then add the treacle, aiAl lastly the vinegar. 

To remove a Hard Coating or Crust from Glass 
and Porcelain Vessels. — It often happens that glass 
vessels, used as pots for flowers and other purposes, 
receive an unsightly deposit or crust, hard to be re- 
moved by scouring or rubbing. — The best method 
to take it off, is to wash it with a little dilute muri- 
atic acid. This acts upon it and loosens it very 
speedily. — Journal des Connaissances Usuelles. 

German Razor<htouc. — This is universally known 
throughout Europe, and generally esteemed as the 
best whet-stone for all kiiMs of the finqr descriptioif 
of cutlery. It is obtained from the slate mouiicuins 
in the neighbourhood of Ratisbon, where Jt occurs 
in the form of a yellow vein running virtu^Ly iiiitf 
the blue slate, sometimes'bot more than an inch in 
thickness, and varying to twelve *n(f sometimes 
eighteeq inches, from whence it is quarried, and 
then sawed into thin slabs, which are usually ce- 
mented into a similar slab of the slate, Vo serve as a 
support, and in that state sold for use. That which 
is obtained from the low>est part of the vein is es- 
teemed the best, and termed old rock. — Mr. K. 
Knight, in Trans.9 Society of Arts. 

Substitute for India Ink. — Boil in water, some 
parchment or pieces of fine gloves, until it is reduced 
to a paste. Apply to its surface while still warm, a 
porcelain dish which has been held over a smoking 
lamp : the lamp black which adheres to it, will be- 
come detached and mingle with the paste or glue. — 
Repeat the operation until the composition has ac- 
quired the requisite color. It is not necessary to 
grind it. It flows as freely from the ^pencil as India 
ink, and has the same transparency 

QUERIES. ^ 

175— What In thf^re in the Juice of the lemon. &c., which, 
used ks ■yropatlietic ink, cuuses it to appear dork when 
scorched by me ? 

176 — Can ventriloquism be acquired? and, if so, how? 
Ansteered on page 3S6. 

177— How IS paper emboHsed ? Amvered on page 414. 

178 — What IS the ground nut, and how can oil be extracted 

from it ? Answered on page 41 4 q 

179— How is black lead prepared for pencils ? Answered 

on page 414. , 

180— Wbat is the cau^e ori^nition. of heat, and of radia- 
tion of heat ? 

181— How does nitrate of soda ant when used as a maniu^ 
and what quantity per acre is most beneficial? Answered 
on j/age 41 4 
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PHRENOLOGY. 

Wr have some hesitation in admitting papers on 
this subject, believing it scarcely to come within our 
province. A single paper, or two, however, upon 
its more general prineijiles, and the situation of the 
various organs, may ndt be wholly without their 
use, as conveying a general idea of the matter ; and 
enabling our country subscribers, who may never 
liave studied Phrenology, to form a slight acquaint- 
ance with the opinions of its advocates. In doing 
so, however, we wish it to be understood, that we 
give no opinion of our own. In fact, the enumera- 
tion of the various organs, whicli our present cuts 
display, and tlie latter part of this account explains 
the use of, are, for tlie most part, copied from a 
work by George Combe, entitled “ The Constitution 
of Man.'' 

The system of Phrenology is concisely this : — 
Man is known to have a body, the object of our 
senses ; and a mind of which we know nothing but 
by its effects. This mind is endowed with an unde- 
termined number of propensities, sentiments, and 
faculties — each of which has ap))ropriated to its . 
service a limited portion of the brain, by which it 
acts, and which is therefore called its organ ; the 
surface of the brain is unequal in proportion to the 
greater or less dcvelopement of these organs ; the 
skull covers the brain, in most cases as closely as 
one coat of an onion covers another, consequently 
the same inequalities must be apparent on the owf- 
hide of the cranium as exist on the external surface 
of the brain; and, lastly, by a proper attention 
to those elevations, protuberances, embossments, 
bumps, knobs, or excrescences, as they have been 
differently denominated, wc may soon become as 
familiar with the mind as we are with the body. 

According to Phrenology the human faculties are 
the following ; — the organs are double, each faculty 
having two, lying in corresponding situations of the 
hemi.spheres of the brain. The numbers appended 
to each organ correspond to the numbers on the 
illustrative cuts. 

Order 1. FEELINGS. 

Genus I. PROPENSITIES — Common to Man 
with the Lower Animals. 

The Love ov^IftrE. 

Appetite for Food. — Uses. Nutrition. — 

Abuses : Gluttony and drunkenness. 

1. Amativeness. — Produces sexual love. 

2. Phtlo PROGENITIVENESS. — Usps : Affcction for 

young and tender beings.— ; Pampering 
and spoiling children. 

3. CoNCENTRATivENESS.— ITffea : It gives the 

desire of permanence in place, and renders peri 
manent emotions and ideas in the minA — 
Abuses : Aversion to move abroad ; morbid 
dwelling on internal emotions and ideas, to the 
neglect of external impressions. 

4. Adhesiveness. — Uses: Attachment; friend- 

ship and society result from it. — Abuses : Clan- 
ship for improper objects, attachment to worth- 
less individuals. It is generally strong in 
women. 

5. Combativeness. — Uses: Courage to meet dan- 

ger and overcome difficulties, tendency to op- 
pose and attack whatever requires opposition, 
and to resist unjust encroachments. — Abuses : 
Love of contention, and tendency to provoke 
and assault. This feeling obviously adapts man 
to a world in which danger and difficulty abound. 


G. Destructiveness. — Uses: Desire to destroy 
noxious objects, and to kill for food. It is very 
discernable in carnivorous animals. — Abuses : 
Cruelty, murder, desire to torment, tendency 
to passion, rage, and harshness and severity in 
speecli and writing. This feeling pFaces man 
in harmony with death and destruction, which 
are woven into the system of sublunary creation. 

7. Secretivkness. — Uses : Tendency to restrain 

within the mind the various emotions and ideas 
that involuntarily present themselves, until tlie 
judgment has ajiproved of giving tlicin utter- 
ance ; it is simply the propensity to conceal, 
and is an ingredient in prudence. — Abuses: 
Cunning, deceit, duplicity, and lying. 

8. AcauisiTivENKss. — Uses: Desire to possess, 

and tendency to uccnmulate articles of utility, 
to provide against want. — Abfises : Inordinate 
desire of property, selfishness, avarice, theft. 

9. CoNSTRUCTiVENKSs. — Uses : Dcsire to build 

and construct works of rrt. — Abuses : Con- 
struction of engines to injure or destroy, aiv,d 
fabri^tion of objects to deceive mankind. 

Genus II. SENTIMENTS. 

I. Sentiments common to Man with the Lower 
Animals. 

10. Self-Esteem. — Uses : Sclf-respcct, self-inte- 
rest, love of independence, personal dignity.— 
Abuses : Pride, disdain, overweening conceit, 
excessive selfishness, love of dominiou. 

11. Love of AptIiouation.— r/sc.v ; Desire of tho 
esteem of others, love of praise, desire of fame 
or glory . — Abuses ’ Vanity, ambition, thirsA for 
praise independently of praise-w'orthiness. 

12. Cautiousness.— 6’aw ; It gives origin to fclm 
sentiment of fear, the dcsire to shun danger, an*!...^ 
circumspection ; and it is an ingredient in pru- 
dence. — Abuses : Excessive timidity, poltroon- 
ery, unfounded apprehensions, despondency, 
melanch©ly. 

13. Benevolence.— Desire oNiappiness o. 
others, universal charity, mildness of disposi- 
tion, and a lively sympathy with the enjoyment 
of all animated beings. — Abuses: Profusion, 
injurious indulgence of the appetites and fan- 
cies of others, prodigality, facility of temper. 

II. Sentiments proper to Man. 

14. Veneration.— Tendency to venerate or 
respect whatever is great and good ; gives ori- 
gin to religious adoration. — Abuses : Senseless 
respect for unworthy objects oonsecrated by time 
or situation, love of antiquated customs, abject 
subserviency to persons in authority, supersti- 
tious awe. 

15. Firmness. — Uses: Determination* preseve- 
rance, steadiness of purpose. — AuSflses: Stub- 
bornness, infatuation, tenacity in evil. 

16. Conscientiousness. — Uses ; It gives origin to 
the sentiment of justice, or respect for the rights 
of others, openness to conviction, thelove of truth. 
^Abuses: Scrupulous adherence to noxious 
principles when ignorantly embraced, excessive 
refinement in the views of du^ and obligation, 
excess in remorse or self-condemnation. 

17. Hope. — Uses : TenC(;ncy to expect future good ; 
it cherishes faith. — Abuses : Credulity with re- 
spect to the attainment of what is desired, 
absurd expectations of felicity not founded on 
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18. Wonder. — Uhs : The desire of novelty ; ad- 
miration of the new, the unexpected, the grand, 
the wonderful, and extraordinary. — Muses: 
Love of the marvellous and occult ; senseless 
astonishment ; belief in false miracles, in pro- 
digies, magic, ghosts, and other supernatural 
absurdities. — Note. Veneration, Hope, and 
Wonder, combined, give the tendency to re- 
ligion ; their abuses produce superstition. 

19. Ideality. — Uses: Love of the beautiful and 
splendid, desire of excellence, poetic feeling. — 
Abuses : Extravagance and absurd enthusiasm, 
preference of the showy and glaring to the solid 
and useful, a tendency to dwell in the regu iis 
of fancy, and to neglect the duties of life. 

20. Wit — G ives the fe^iig of the ludicrous, and 
disposes to mirth. 

21. Imitation — Copies the manners, gestures, and 
actions of others, and appearances in nature 
generally. 

. Order II. INTELLECTUAL FACULTIES. 

Genus I. EXTERNAL SENiJES. 


Feeling, or Touch 

Taste 

Smell 

Hearing 

Sight 


Uses: To bring man into com- 
munication w'ith external ob- 
jects, and to enable him to 
enjoy them . — Abuses : Ex- 
cessive indulgences in the plea- 
"surcs arising from the senses, 
to the extent of imj)airing 
bodily health, and debili- 
tating 01 * deteriorating the 
mind. 


CAnus Tl. . KNOWINti FACULTIES, WHICH 
PERCEIVE THE EXISTENCE AND 

• QUALITIES OF EXTERNAL OBJECTS. 

*22. ‘ft^DiviTJUALTTY — 'JJakes cognizance of exist- 
encetfUKh^imple facts. 

23. Form — Reudens man observant of form. 

21. Size — Gives the idea of space, and enables us 
to appreciate dimension and di^aiice. 

25. Weight — Communicates the perception of 
momentum, wciglit^ and resistance; and aids 
equilibrium. 

26. Coloring — Gives perception of colors and 
their harmonies. 


Genus III. KNOWING FACULTIES, WHICH 
PERCEIVE THE RELATIONS OF EX- 
TERNAL OBJECTS. 

27. Locality — Gives the idea of relative position. 

28. Number — Gives the talent for calculation. 

*29. Order — Communicates the love of physical 

arrangement. 

30. Evkn’Jtcjality — T akes cognizance of occur- 
rences or events. 

31 . Ti:/b — Gives rise to the perception of duration. 

32. Tune — The sense of Melody and Harmony 
arises from it. 

33. Language — Gives facility in acquiring a know- 
ledge of arbitrary signs to express thoughts, 
readiness in the use of them, and the power of 
inventing and recollecting them. 

Genus IV. - REFLECTING FACULTIES, 
WHICH COMPARE, JUDGE. AND DIS- 
CRIMINATE. / 

34. Comparison— Gives the power of discovering 
analogies, resemblances, and differences. 

35. Causa^lity — ^T races tile dependencies of phe- 
Domciia,,and the j elation of cause and effdet. 


BROMINE. 

This singular substance, first described in tlie 
Annates de Chim. et Physique, for August, 1826, 
was discovered by M. Balard, of Montpelier. Bro- 
mine is usually obtained from the uncrystallizable 
residue of sea-water, cominonly called bittern: a 
current of chlorine is passed through this liquid, 
which immediately gives it an orange tint, in conse- 
quence of the evolution of bromine from its combi- 
nations ; a portion of sulphuric ether is then shaken 
up with it, which, as it separates upon the surface, 
is found to have abstracted the bromine, and ac- 
quired a reddish-brown tint. The ethereal solution 
is agitated with solution of potassa, by which bro- 
mate of potassa and bromide of potassium are 
formed, and the whole being evaporated to dryness, 
and exposed to a dull-red heat, leaves bromide of 
potassium. The solution of this salt is decompose 
by passing Chlorine into it, or by mixing it with a 
strong solution of chlorine ; chloride of potassium 
is formed, and the bromine, being volatile, may be 
separated by distillation, and condensed in a receiver 
cooled by ice. 

Bromine probably exists in sea-water in the state 
of hydrobromate of magnesia, but its relative pro- 
portion must be exceedingly minute. One hundred 
pounds of sea- weed taken up at Trieste, afforded, 
by M. Balard’s process, 5 grains of bromide of 
sodium 3*3 grains of bromine. It would appear, 
that in the sea-water at Trieste, the bromine is un- 
accompanied by any iodine ; and the same is the 
case, according to M. Hermbstadt, with the w'aters 
of the Dead Sea. In the water of the Mediterranean, 
on the contrary, iodine is always found with bromiikc. 
It is most readily recognized by evaporating the 
water, so as to separate all its more ordinary uu- 
crystallizable contents, reducing the remainder to a 
very small bulk, and dropping in a concentrated so- 
lution of chlorine. In the absence of iodine, which 
may be detected by starch, the appearance of a 
yellow tint announces bromine. It has thus been 
discovered, not only in the waters of the ocean, but 
in certain salt springs, in the ashes of marine plants, 
and in those of some marine animals. 

At common temperatures and pressures bromine 
is a deep reddish brown liquid, of a peculiarly 
suffocating and disagreeable tfdsur, whence its name 
(from jdpwjoco;, graveolentia.) Its specific gravity is 
about 3. It emits a brownish red vapour at common 
temperatures, and boils rapidly at 116 degrees. At 
a temperature somewhat below 0 degrees it congeals 
into a brittle solid. It is a non-conductor of elec- 
tricity, and appears in the voltaic circuit at the 
positive pole. It suffers no change by tran.smissioa 
through red-hot tubes, and cannot, by any known 
process, be resolved into simpler forms of matter. 
It dissolves sparingly in water, and forms under 
certain circumstances a definite hydrate, which, 
according to Lowig, (Poggendorf'silRna/cR xiv. 114,) 
is obtained by exposing bromine with a smaR 
quantity of water to a temperature df 32 degrees ; 
red octoedral crystals of the hydrate of bromine are 
then deposited, which continue permanent at tiie 
temperature of 50 degrees. At a higher tempera- 
ture they decompose into a liquid bromine and 
ous solution of it. The hydrate is also obtained by 
passing the vapour of bromine through a moistened 
tube cooled nearly to the freezing point. Uromino 
dissolves in alcohol ; and more abundnntiy in ether. 
It destroys vegetakc colors. When a burning 
taper is immersed into its vapour it is speedily 
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exting^shed, the flame previously assuming a green 
and red tint. Thosphorus spontaneously inflames 
in its vapour ; tin and antimony also burn in it ; 
and it combines with potassium with explosive 
violence. Its action on ^kaline solutions will be 
found analagous to that of chloride and iodine. It 
stains the skin of a yelldw color ; acts with energy 
upon most vegetable and animal substances and is 
fatal to animal life ; a single drop placed upon the 
beak of a bird immediately killed it. The specific 
gravity of its vapour has not been correctly deter- 
mined, but its equivalent number appears, from 
Eerzelius’s analysis of bromide of silver, to be about 
78, which ought also to express its specific gravity 
in vapour compared with hydrogen. The density 
of its vapour compared to air, will, therefore, be 
about 5.4, and 100 cubical inches should weigh 
about 168 grains. The alcoholic solution of bro- 
mine, and the bromide of sodium are occasionally 
used in medicine ; and Ifrom its powerful action there 
can be no doubt that it must contribute to the medi- 
cinal virtues of the mineral waters in which it exists. 

Bromine and Oxygen. — Bromic Acid. One 
compound only of bromine and oxygen has as yet 
been discovered, namely, the bromic add. Bromic 
ai-iil is obtained by the decomposition of a solution 
of hromate of baryta by sulphuric acid ; suljihate 
of baryta is precipitated, and a solution of bromic 
acid is obtained, which may be concentrated by 
slow evaporation ; at a high temperature it is partly 
decomposed, so that it cannot be obtained anliy- 
drons. It is sour, inodorous, and first reddens, 
and then destroys the blue of litmus. It is partially 
decomposed by concentrated sulphuric acid, but not 
by nitric aedd. It is decomposed by suljihuric acid, 
by sulphuretted hydrogen, and by hydriodic and 
hydroi’hloric acids. From the analysis of bromatc 
<^f pota.ssa there can be no doubt that the bromic 
uciil is analogous in composition with chloric and 
iodic acids, and that it consists of 

Bromine . . 1 . . 78 . . 66.1 

Oxygen . . 5 . . 40 . . 33.9 

Chloride of Bromine. — By pa,ssing chlorine 
through bromine, and condensing the vapours at a 
low temperature, a reddish yellow fluid is obtained, 
having a penetrating odour and disagree.able taste. 

It is very fluid and volatile, emitting yellow vapours; 
it dissolves in watei*, and the solution destroys ve- 
getable colors : it would ajipear, tlicrefore, not to 
decompose water. Chlorine decomposes most of the 
compounds of bromine, and hence is useful as a 
test of its presence. ‘When dropped, for instance, 
iii^to a weak solution of bromide of potassium, or of 
sodium, the evolution of bromine is manifested by 
the deep yellow color that is produced, and by the 
odour of the vapour of bromine. 

Iodide of Bromine, — Iodine and bromine proba- 
bly combine in two propoi'tions, but the compounds 
have not been analyzed. In certain proportions, 
]>i'obably one projtortional of iodine and one of 
bromine, a solid body is obtained, which yields 
reddish brown vapours when heated, and these 
readily condense into arborescent crystals. A further 
addition of bromine dissolves these, forming a 
dark-colored liquid, soluble in water possessed 
of bleaching qudities, and yielding bromides and 
iodides with the alkalies. 


MAKING PRINTERS* ROLLERS. 

I’o eight pounds of transparent glue, add os much 
rain or river water as will juat cover it ; and occa- 


sionally stir it during, seven or eight hours. After 
standing for twenty-four hours, and all the water is 
absorb^, submit it to the action of heat, in a water 
bath, (that is, surrounded by water, as glue is 
generally heated), and the glue will soon be dissolv- 
ed. Remove it from the fire as soon as froth is seen 
to rise ; and mix with it seven pounds of molasses, 
which has been previously made tolerably hot ; stir 
the composition well together, in the water-batli, 
over the fire, but without suffering it to boil. After 
being thus exposed to the heat for half an hour, 
and frequently well stirred, it should be withdrawn 
from over the fire, and allowed to cool fur a short 
time, previous to pouring it into a cylindrical mould, 
made of tin, tinned sheet-iron, or copper, having a 
wooden cylinder previously supported in its centre, 
by means of its end-pivots or gudgeons. 

After remaining in the mould at least eiglit or ten 
hours in wintttr, and a longer time in summer, the 
roller is to be taken out of the mould, by means of 
a cord fastened to one of the giffigeons, and ]):isscd 
over a strong pulley fixed to the ceiling ; but care 
must always be taken that the cylinder is drawn out 
slowly from the mould. 

Old rollers are re-cast in the same manner ; first 
taking care to wash them with a strong alkaline ley, 
and adding a small quantity of water and molasses. 
The best mode, however, of making use of tlic 
old composition, is, by mixing it with some new, 
made of two pounds of glue, and four pounds of 
molasses. 

HYACINTHS BLOSSOMING UNDER 
WATER. ^ • 

Of late years it has been common in tlie Londivi 
seed shops, to observe hyacinth glasses with tlie^ 
plants inverted, the fiowei appearing expanfied in 
the water, wdiere the roots ussuaJl/' ail, and the 
bulb and roots being contained in a small ()ot of 
soil, and resting on the orifice of the glass. This 
is not shown with much effect in watcr« glasses of 
the ordinary size, but when glasses are made twice 
or thrice the usual size, effect is more striking; 
tliough it is merely the same thing on a larger scale. 
Sometimes a glass appears with one inverted plant, 
with its flowers fully expanded in water, and another 
plant directly over it, growing erect, with its flow- 
ers fully expanded in tne ojien air ; the bulbs and 
roots of both plants being in the same pot, or in 
two pots, placed bottom to bottom. 

By what means are the blossoms made to expand 
in water ? They are first made to expand in air, in, 
one or two ways : first, by the common mode of 
growing hyacinths in pots, and when the flower is 
expanded, introducing it into the glasiif, and filling 
it up with water ; and secondly, by inverting the 
pot over the top of the glass, and ^ng ft in that 
position after the bulb is planted, so that the plant 
may grow into the glass, in which, of course, there 
is no water, and after the blossom has expanded 
there, introducing the water. A necessary precau- 
tion, according to this last mode, is to keep the 
gloss, and of course the bulb, and the pot in which 
it grows ill a horizontal position, near the light, and 
to turn them as often as the hyaciiitlAppcars to be 
growing to one side. ^ 

'With respect to the modi of growing hyacinths 
in water glasses, it is commonly thought to be 
necessary to change the. water whenever it appears 
to become muddy, but, though this if frequently 
done in England, it is as frcqucnlfy omitted in 
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Holland, and the Dutch florists say that they per- 
ceive no disadfantages from the practice.* 



• In order to Ret both Rlassea quite full of water, pro- 
ceed thua:— Put the plant in its proper position in the 
Hinaller Rlass, and invert the other Rlass over it. Holding 
It loosely there, immerse the whole toRcther sideways in 
a tub of water. When both glasses are thus fillerl, liohl 
them close toRcther— turn them in ihe rotiuircd position 
that they are to remain in, and lift them up, taking care 
only that the smaller Rlass is foj>inost. It is iimiiatenal 
wl|j;ther the plant itself hcbreveraed or not. 


• . LONGEVITY OF BEES. 

Is a subject upon ^ich, we believe, no pre- 
cise inforisatwn has ever bi;cn presented to the 
public. Cool courage and steady perseverance, 
crowned with unincumbered leisure, %ays Dr. 
Evans, “ qpn alone expect to unlot^ this curious 
arcanum in natural history. 

“ The opinions of the ancients respecting it were 
extremely vague and indefinite. The length of life 
allotted by them to the working bees was from noi^m 
ti) ten years : in later times, writers on bees have 
regarded it as not much exceeding a yean but the 
notions of both ancients aiftl moderns, upon this 
subject, have been purely conjectural. 

“ A good family of bees being known to consist of 
from 12,000 to 20,000, and a fertile queen to breed 
that number, at lea^ every year, which, under 
Ifavorable circumstances, is usually thrown oft’ by 
swarming, it appeared to follow', as a matter of 
course, thataif swarming were prevented by afford- 
ing hiva-room to the bees, the number during the 
breeding season would often be more than doubled, 
and that, if their lives were extended even to the 
shortest period hitherto assigned them, they would 
remain in a crowded state till the following spring. 
But repeated experience has clearly shown that 
the population of families, which liave been thus 
accommodated with room, if examined in the fol- 
lowii^winter, do not consist of more than 2000 or 
3000^ After/ccciving a grt;at increase in the ensu- 
ing spring, they again puffer a similar reduction 
before the succtieding • winter ; and this regular 
alteration of increase and decrease will go on for 
years, keeping a family that has been duly supplied 
with liive-rqpm, at about tkc same average amount 
ut each respec^ve period of the ye^r. This reduction 


to the smaller number above stated, every successive 
winter, can only be produced by the old bees dying, 
and leaving the business of the flunily to be conduct- 
ed by the young ones; and it affords, I think, 
conclusive evidence, that the working bee*9 life is 
regularly cut off in less than a year, 

** The period at which tljp queen bee deposits her 
greatest number of eggs is the spring, and it has 
been emphatically colled the great laying, I think 
the facts above stated amply justify the opinion, that 
all the bees brought into existence by this laying, 
die before winter, and are succeeded by those 
hatched at intervals during summer and autumn, 
and in mild weather, during part of the winter also. 
The proportion of eggs deposited by the queen at 
these latter layings, when compared with the great 
laying in spring, accounts satisfactorily upon the 
theory above stated, for the great disparity in the 
populousness of a storified or collateral family of 
bees, at dift^rent periods of the year. This view of 
the matter renders it more than probable, therefore, 
that the life of the working bee does not exceed 
more than six or seven months.** 

This theory was propounded by Mr. Bevan to his 
apiarian friends several years ago, and which they 
all regarded as being invulnerable: Mr. Bevan 
writes on the subject as follows : — 

“ On the 13th of June, 1835, I introduced a 
prime swarm to my mirror hive, the early proceed- 
ing of which bore so close a resemblance to those 
which occurred to Mr. Dunbar, as reported in the 
* Edinburgh Philosophical Magazine,' that I need not 
detail them here. On the Ist of July, when the 
queen was in the midst of her laying of drone-eggs, 
and when the hive was well stored with honey, eggs, 
and brood in all stages, I removed her majesty from 
the family. Though 1 watched assiduously from 
early morn till late at night, for several days, no 
agitation was perceptible. Still I concluded that 
the bees were aware of the loss they had sustained, 
as on the second day I perceri cd tlie foundation of 
four royal cells, which were closely attended to by 
the workers. The general business of the family 
went on with as much alacrity as usual, pollen was 
duly carried in, honey-cells were stored and sealed 
over, brood-cells cleared out and replenished with 
honey, and, in short, not the slightest evidence was 
afforded of the absenee of ike* queen. The usual 
period for enlarging and sealing up the royal cells 
jiassed away, but they never proceeded beyond the 
state of acorn cups. Thi;re was, however, no 
remission in the attention paid to them by the 
workers. In a few days the young workers began 
to issue from their cells, and on the 13th of Jul^, 
I perceived the first issue of drones. From this 
period both were to be seen emerging daily ; tlie 
latter continueU to come forth till the 25th. This 
state of ufl'airs somewhat perplexed me, and as was 
natural gave birth to theorizing. Some might have 
said it was a case of instinct at fault: to me it 
appeared an instance of one instinct overpowering 
another. I have stated, that on the Second day of 
the queen's removal, I perceived the nidimentii of 
royal cells; I question much whether if, at that 
time, 1 had more narrowly inspected the combs, I 
might not have seen the acom-cups when 1 reniowii 
her: if so, I should regard this as the cause of 
failure, for in case of their being found during her 
majesty's occupancy of the hive, the bcci*’ would 
naturally expect her to make the usimi deposits in 
them, and the constant attention wJiieli they paid 
to these cells, by incessantly popping in their heads. 
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gives countenance to tLe opinion. That such was 
the expectation of the bees, receives still further 
countenance from the situation of these royal cradles; 
they were constructed upon the edges of the combs, 
as I believe the natural cradles of royalty always 
are ; not formed by the breaking down of worker^ 
cells, as is the case ^when artifcial cradles are 
constructed. Admitting this to be a sound view of 
the matter, it would seem not improbable, consi- 
dering the populousness of the stock, and the 
warmth of the weather, that, had I removed the 
queen a day or two earlier or a day later, one or 
more royal cradles would have been perfected ; as 
in the first case there would most likely have been 
a formation of ai'tificial ones, and a consequent 
raising of artificial queens ; in the latter case there 
might have been a tenanting of the natural cells of 
royalty, and a maturation of natural queens. In 
both these respects 1 was disappointed ; no queen 
was raised, and yet, though no substflute for the 
old one was presented to the family, there was no 
abatement of their watchfulness, nor any relaxation 
of their diligence. 

The circumstance under which this family of 
bees was placed, appeared to offer a favorable op- 
portunity for ascertaining the age to which the life 
of tlie working bee as well as that of the drone might 
extend. 1 knew that all the young workers were 
hatched within three weeks after the removal of the 
queen, and all the drones within twenty-four days 
of that time. I carefully watched the proceedings 
of the family during the remainder of the year, but 
till the close of autumn nothing different w'as no- 
ticeable in their proceedings from what world have 
taken place if the queen had been with them, 
excepting that there was no massacre of the drones, 
nor any deposition of fresh ova ; both the store and 
the brood-cells were richly furnished with honey. 
Tlie hive was situated in an upper apartment of 
my dwelling-house, well protected from cold — the 
quicksilver in Fahrenheit's thermometer, which 
hung near them, seldom ranging below 45, and 
never lower than 43 degrees. The drones began to 
decline in number towards the end of October, and 
by the middle of November not a single drone 
remained. Soon after their extinction there was a 
gradual but manifest diminution of the working- 
bees. Tliey continutAl decreasing till the 30th of 
December, when only thirteen remained alive : these 
were quite active on the morning of that day, but 
before night two of them had expired ; the other 
three, when 1 retired to rest about elevdh o'clock, 
were moving briskly about upon the comb, but 
-dhen I rose next morning, (Slst,) they also had 
closed their career. Apprehending when tlie family ^ 
became very much reduced, that so small a numbe 
of bees would be unable to maintain a due degree of 
heat ; I not only surrounded the hive with a thick 
coating of wool, but kept a fire in the apartmen 
night and day, which preserved a regular tempera- 
ture of between 50 and GO degrees Fahrenheit 
** From this detail it will, I think, appear pretty 
evident, that the average life of the drone is about 
four months, while £at of the working-bee is 
extended to about six months. 

^ " On the extinction of the family I took from the 
hive nearly twelve pounds of fine liquid honey. 

I of this experiment, as respects the 

kngth of the working-bee's life, fully confirms, so 
for as a single experiment can do, the opinion 
vduch I had previously formed, and it receives 
additional strength from another that was instihiteil 


by Reaumur. He marked 500 bees in April with 
red varnish, and saw them alive a month afterwards ; 
but in the succeeding November not one of them 
could be distinguished. This circumstance, stand- 
ing alone, cannot be regarded as conclusive ; for, 
in the first place, the red varnish might have peeled 
off, prior to his last observation ; and, in the next 
place, it is possible that none of the marked bees 
might have been spring bred ; but, taken in con- 
junction with the facts detailed as having been 
noticed by myself, illustrating as they do the theory 
which precedes tliem, I think it may be received as 
strongly confirmatory of the o])inion that the work- 
ing-bee's life is much shorter than has usually been 
supposed, as it seems highly probable that at least 
some of the bees marked by Reaumur, if not all, 
were the ])roduce of the spring laying, and whether 
or not the varnish and the bees hud di.sappeared 
together, r.o doubt he observed in November a very 
man'fest diminution in the populousness of the 
family. * 

“ It now only remains that I should advert to the 
longevity jjf the qucen-l^e, and upon this point the 
evidence wdiich we possess is suihciently ainjiln to 
justify a decisive statement. The experiments of 
Huber, Della Rocca, Dunbj^r, and Golding, have 
clearly proved that her majesty sees many genera- 
tions pass away before she quits the stage herself. 
Huber, though he only speaks positively of her life 
being extended to two years, was of opinion, 1 
believe, that it might reach to four or five ; and 
three latter naturiists, by marking their queens, 
have traced them from hi^'c to hive, througli a 
period of nearly four yeara; a coincidence, in pt^int 
of time, which, while it justifies th6 opinion of 
Huber, speaks strongly in favor of the diligent aqd 
acute observations of Della Rocca, Dunbar, and 
Golding. Della Rocca's queen had aecidcntdiry lost 
a leg in being hived, the others weroiRst'riguisliabh! 
by having had one of their antennie clipped, neithcT 
of which* bereavements )revented the fulfilment of 
every royal fuliction.’' • 

CRYSTALLIZATION. 

The particles of matter are so small that nothing is 
known of their form, further than the dissimilarity 
of their different sides in certain eases, which ap- 
pears from their reciprocal attractions during crys- 
tallization being more or less powerful, accordiug 
to the sides they present to one another. Crystalli- 
zation is an effect of molecular attraction, regulated 
by certain laws, according to which atoms of the 
same kind of matter unite in regular forms — a fact 
easily proved by dissolving a piece of alum in ])iire 
water. The mutual attraction of ths particles is 
destroyed by the water ; but if it be eva})oruted, 
they unite, and form in uniting, eight-sided figures 
called octahedrons. These, liowever, are not. oil 
the same. Some have their angles cut off, others 
their edges, and some both, while the remainder 
take their regular form. It is quite clear that the 
same circumstances which cause the aggregation of 
a few particles would, if continued, cause the addition 
of more ; and the process would go on as long os 
any particles remain free round tluAlu'iniitive nu- 
cleus, which would inerpse in size, but would 
remain unchanged in form, the figure of the particles 
being such, as to maintain the regularity and 
smoothness of the surfaces of the solid and their 
mutual inclinations. *A broken crystal will, by 
degrees, resume its regular figure, t^heii put back 
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again into the solution of alum, which shows that 
the internal and external particles are similar, and 
have a similar attraction for the particles held in 
solution. The original conditions of aggregation, 
which make the molecules of the same substance 
unite in different forms, must be very numerous, 
since of carbonate of lime alone there are many 
hundred varieties ; and certain it is, from the motion 
of polarized light through rock crystal, that a very 
different arrangement of particles is requisite to 
produce an extremely small change in external form. 
A variety of substances in crystallizing combine 
chemically with a certain portion of water, which 
in a dry state forms an essential part of their crys- 
tals ; and according to the experiments of M. M. 
Ilaidinger and Mitschcrlich, seems in some cases to 
give the peculiar determination to their constituent 
molecules. These gentlemen have observed, that 
the same substance, crystallizing at different tempe- 
ratures, unites with different quantities of water, 

' and assumes a corresponding variety of forms. 
Selcnate of zinc, for example, unites with three 
different portions of water,*and assumess three dif- 
ferent forms, according as its temperature in the 
act of crystallizing is hot, lukewarm, or cold. 
Sulphate of soda, alio, wliich crystallizes at 90 
degrees of Fahrenheit, without water of crystalliza- 
tion, combines wiih water at the ordinary tempera- 
ture, and takes a different form. . Heat appears to 
have a great influence on the phenomena of crystal- 
lization, not only when the particles of matter are 
free, but even when firmly united, for it dissolves 
their union and gives them another determination. 
Pinfessor Mitscherlich, found that prismatic crystals 
of sulphate of nickel exposed to a summer's sun in 
a close, vessel, had their internal structure so com- 
«pletslg altered, without any exterior change, that 
when broken ^en they Were composed internally of 
octahedrons wth square bases. The original ag- 
gregation of the internal particles had beeii^issolved, 
and a disposition given to arrange tjiemsclves in a 
crystalline Torin. Crystals of sulphate of magnesia 
and of sulphate of zinc gradually heated in alcohol 
till it boils, lose their transparency by degrees, and 
when opened are found to consist of innumerable 
minute crystals, tottdly differeat in form from the 
wliole crystals ; and prismatic crystals of zinc are 
changed in a few seconds iiit<» octahedrons, by the 
heat of the sun ; other instances might be given of 
the influence of even moderate degrees of tempera- 
ture oil molecular attraction in the interior of sub- 
stances. It must be observed, that these experiments 
•give entirely new views with regard to the constitution 
of solid bodies. Wc are led from the mobility of 
fluids to expect great changes in the relative positions 
of their molecules, which must be in perpetual 
motion even in tlie stillest water or calmest air ; but 
we were not prepared to find motion to such an 
extent in the interior of solids. That their particles 
are brought nearer by cold and pressure, or removed 
farther from one another by heat might be expected ; 
but it could not have been anticipated that their 
relative positions could be so entirely changed as to 
alter their mode of aggregation. It follows, from 
the low tei^erature at which tliese changes are 
effected, thacthere is probably no portion of inor- 
ganic matter that is not#n a state of relative motion. 

Professor MitscherJich’s discoveries with regard 
to the forms of crystallized substances, as connect^ 
with their chemical character, have thrown addi- 
tional light ton the constitution of material bodies. 
T^ie is n cefWa set of crystalline forms which nre 


not susceptible of variation, as the die or cube, 
which may be small or large, but is invariably a 
solid bounded by six square surfaces or planes. 
Such, also, is the tetrahedron or four-sided solid, 
contained by four equal -sided triangles. Several 
other solids belong to this class, which is called the 
Tessular system of crystaUizatlon. There are no 
other crystals which, though bounded by the same 
number of sides, and having the same form, are yet 
susceptible of variation; for instance, the eight- 
sided figure with a square base, called an octahedron, 
which is sometimes fi^ and low, and sometimes 
acute and high. It wk formerly believed, that 
identity of form in all crystals not belonging to the 
Tessular system, indicated identity of chemical 
composition. Professor Mitscherlich, however, has 
shown that substances, differing to a certain degree 
in chemical composition, have the property of as- 
suming the^same cryst^ine form. For example, 
the neutral phosphate of soda and the arseniate of 
soda, crystidlize in the very same form, contain the 
same quantities of acid, alkali, and water of crys- 
tallization ; yet they differ so far, that one contains 
arsenic, and the other an equivalent quantity of 
phosphorus. Substances having such properties are 
said to be isomorphous, that is, equal in form. Of 
these there are many groups, each group having the 
same form, and similarity, though not identity of 
chemical composition. For instance, one of the 
isomorphous groups is that consisting of certain 
chemical substances called the protoxides of iron, 
copper, zinc, nickel, and magnanese, all of which 
are identical in form, and contain the same quantity 
of oxygen, but differ in the respective metals they 
contain, which are, however, nearly in the same 
proportion in each. All these circumstances tend 
to prove, that substances having the same crystalline 
form must consist of ultimate atoms, having the 
same figure, and arranged in the same order ; so 
tliat the form of crystals is dependent on tlieir atomic 
constitution. ' 

All crystallized bodies have joints or cleavages, 
at which they split more easily than in other direc- 
tions ; on this the whole art of cutting diamonds 
depends. Each substance splits in a manner .^d in 
forms peculiar to itself. For example, all the 
hundreds of forms of carbonate of lime split into 
six-sided figures, called rhcflnbohedroiis, whose 
alternate angles measure lO.'i.bb degrees and 75.05 
degrees, liowever far the division may be cjirried ; 
therefore, the ultimate particle of carbonate of lime 
is presumed to have that form. However this may 
be, it is certain that all the various crystals of that 
mineral may be formed by building up six-siJied 
solids of the form described, in the same manner as 
children build houses with miniature bricks. It may 
be imagined that a wide diilerence may exist between 
the particles of an unformed mass, and a crystal of 
the same substance — between the common shapeless 
limestone and the pure and limpid crystal of Iceland 
spar, yet chemical analysis detectg none; their 
ultimate atoms are identical, and crystallization 
shows that the difference arises only from the mode 
of aggregation. Besides, all substances either crys- 
tallize naturally, or may be made to do so by art. 
Liquids crystallize in freezing, vapours by sahlitoa- 
tion, and hard bodies, when fused, crystulH^ in 
cooling. Hence it may be inferred that oil substances 
are composed of atoms, on whose magnitude, density, 
and form their nature and qualities depend ; and as 
these qualities are unchangeable, the ultimate parti- 
cles of matter must be incapable of wear. 
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PALM OIL. 

BY DR. HENRY MCCORMACK. 

Tbb palm oil of commerce is obtained from the 
Cocos butyracea, which we are told is a native of 
Brazil. Now we find that the greater part, if not 
the whole of the palm oil in use, comes from the 
coast of Africa, by way'bf Liverpool and Loudon. 
Then the cocos butyracea is either a native of 
Africa, which I take to be the case, or otherwise, 
the officinal palm oil of the Edinburgh Pharma- 
copoeia, is procured from the African palm. This 
1 know to be the case, froa having seen the plant 
and its oil upon the spot, up the river Sierra Leone. 

It is stated in our dispensaries, that the palm oil 
tree furnishes a yellow succulent fruit, with a fibrous 
pulp, containing a hard cartilaginous kernel, which 
hist, by grinding and maceration, furnishes the oil. 
I shall now state the real process by which it is 
prepared, from which it will be seen tlK>t an error 
most have crept into our accounts on the subject. 

The palm tree growing on the coast of Africa, 
furnishes at the base or origin of its leaves, clusters 
of a yellow succulent fruit. Each of these bears 
some resemblance to a grape shot. The bunches 
are of different sizes, and the fruit composing them 
of different shapes, as might be expected from their 
reciprocal pressure, although naturally round, when 
not exposed to it. The pulp of this fruit is soft, 
and of a bright yellow color^-it is from this that 
the oil is obtained. Within it lies inclosed a hard 
and thick-shelled stone, of a dark color, within 
which is contained a firm white kernel of a pleasant 
oily flavor. This kernel also affords an oil, which 
is not yellow, but white — and not fluid, but con- 
crete even in Africa. I need hardly say that the 
yellow palm oil is quite fluid while in Africa, and 
that it is not until it has been exposed to the cold 
of our temperate regions, that it becomes solid — 
whereas the oil of the kernel, as I have said, is 
always concrete, or nearly so. 

Both the white and the yellow oil are obtained 
by expression. The latter is procured in immense 
quantities in Africa, where it is partly consifltted by 
&e negroes along with their rice and pepper, or 
fried with their fish ; and partly exported to Europe, 
where its principal use is in the manufacture of soap. 

It continues to p(^q<^ss a pleasant fragrant odour 
for a long time after its extraction, and holds the 
same importance among the necessaries of an 
African, that olive oil does among those of an 
Italian or Spaniard. It affords an amusing spec- 
tacle to a new comer to witness a number of merry 
nqgroes squatting on their hams round a calibash 
of rice. They seldom use a spoon, but knead the 
grain into huge balls, which they roll over in a 
mixture of pepper, salt, and oil, and then pitch them 
with unerring aim and surprising velocity into their 
mouths, whence they almost seem to descend un- 
broken into the stomach. The white oil is only 
used as an ointment for the skin, which it keeps 
nice and soft, while it at the same time prevents 
too great an excretion of perspiratory matter. Not 
content with the hue that nature had given them, 

I have sometimes seen fond mothers mix this oil 
sCmething like lampblack and rub their chil- 
drAl over from head to foot, giving them a sin- 
gulaHy lustrous appearance, especially in the sun. 

The palm tree is one of the most stately in the 
African forest, towering above the rest, as the lofty 
pine does at home over its fellow trees. Parrots 


are said to be fond of the fruit. I have seen it ' 
given to them after they were newly caught. 
Indeed the strong arched beak of this bird seems 
to render it peculiarly fit for tearing the fibres of 
fruit asunder. The preceding statement aQbrds but 
a trifling addition to our knowledge, but as every 
thing helps to swell the great mass, I may be per- 
mitted to bring it forward. 

MISCELLANIES. 

Electrical Experiment, — Air is constantly blown 
from an electrified body, whether .they be in a state 
of positive or negative electricity : thus a wheel 
placed on either of these will yet revolve always the 
same way, or in a direction opposite to the ends of 
the bent wires. In like manner a thick tapering 
wire will still project a stream of air, as indicated 
by the turning of a small wheel of card. Hence 
the explication of a seemingly paradoxical fact, 
that any hot body will cool fasten if kept electrified. 
To make this experiment in a satiisfactory manner, 
gild a very large mercurial thermometer, having a 
ball perha))S of an inch %r an inch and a half in 
diameter, and a long stenn bearing only 30 or 40 
degrees ; suspend the instrument from an insulated 
stand, at the distance of two ^or three yards from 
the prime conductor, with which it communicates 
by a silver thread, apply the hand to the bulb of 
the thermometer and beat it up to 20 degrees above 
the temperature of the room, and note the time it 
takes to fall to the proper point, repeat the opera- 
tion, and then keep turning the machine, and the 
mercury will be found to sink down in less than 
half that time. • 

Cleaning of Engravings. — Put the engraving on 
a smooth board, cover it thinly with comnvon salt 
finely pounded ; pour or squeeze lemon-juice^upqn* 
the salt so as to dissolve a considcra^^le portion of 
it ; elevate one end of the board, so that it may 
form an angle of about 45 or 50 degrees with the 
horizon. Pounon the engraving boiling water from 
a tea kettle, until the salt and lemon-juice be all 
washed off ; the engraving will tlien be perfectly 
clean, and free from stains.* It must be dried on 
the board, or on some smooth surface gradually. 

If dried by the fire Vn: the sun, it will be tinged 
with a yellow color. Any one may satisfy himself 
of the perfect efficacy of this method, by trying it 
on an engraving of small value. 

Detection of the Traces qf Writing fraudulently 
erased. — Professor Gazzari, of Florence, having been 
frequently appointed by the tribunals to give pro- 
fessional evidence on trials of this nature, instituted * 
experiments on the subject, which, by showing him 
the possibility of removing not only t|te ink, but 
also the materials employed in its removal, proved 
that cases might arise when the fraud eould not be 
detected in any other manner than by examining the 
condition of the paper or other material written on. 
For this purpose optical means were tried in vain, 
and immersion in water did not show such a differ- 
ence in the absorptive power of the written and un- 
written parts, as happens in the employment ot 
certain sympathetic inks ; but on exposure of the 
inspected paper to a moderate fire, th^aper which, 
in consequence of the corrosive effects of the ink, 
was in those parts altered nature, was nnequally 

acted on by the process of carbonization, and thus 
the number and length of tlie lines, and often the 
whole of the erased portion were distinctly revealed. 
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now bent the wins in nek a Ibrm that the 
‘iHm end of the amngement diould be in the saline 
lit^htion, while, die c^^pper end should be in the 
dttpreoiis one. The gas gieis, widi die wiie, was 
dien placed in the Tessel Gontaining the sulphate of 
copper* 

< Xtr^nfas dien sniSBred to remain, and in a fhw 
houiU'^lf piboeited thA action had oommenced, and 
that Ihe^'pef^ of the cc^per rendered bore by the 
serathhea waii coaM with tto pure brig^ depotited 
IgnebhiiliUst aSm surroimdug portions were not 
.sit att fijhed on^^' 

our present numM, 
^wfll fai^''eiddd(d foregoing and following 
ezpm^^flblB. 1 ^l^resents the apparatus^ usM 
by MS^iidhenopr, u shoye mentioned; A is a^glasS, 
or ftaldiilg about a pint. B is a 

wooden^iteiiiiri on Cisthelanm 

afiiWe of the eoyer, and fomished 
witii ^ plism of' Paris botiom. 4 iD is a wire 
faas^rig a ^ece of sine at the bottom of it, and a 
wimdait' cup, F, for' the sake of conyenience of 
cQimdi^n at fhetbp. B is a s^nd wire passing 
tfaroi^the wooden top, and bent below, mere it 
has the plate of copper fostened to it. A tig hwp 
wires, P and E, are soldered, or tied ^R^y 
^togetto, the mercury cup may be dispensed witii. 

Fig. 2 represents a common drinking glass, 
baring a Bh6et*of plaster of Paris across it, and 
fostened there by a Uttlo liquid plaster poured round 
4he e(|ge8, which not only keeps it dimly fixed but 
piwfents leaking from one side to the other. A is 
the glass or tumbler. B Is the sheet of plaster. C 
^ tiie plats of sine, conneeted with a wire with the 
plate ci copper at P. .Hie wire is in the figure 
enpportad by a forked , piece of wood on the top of 
the idaster dirision,' bjti this £1 not necessary. 

Pig. 3 shows the im and its two plates A and B, 
soldered together, dttd ready fbr' immerrion, with 
the except)^ of betidii^^foe wire. ^ 

Fig. 4 is an apparatus fbr foe same purpose^ and 
of yery similar construction to No. 1. A is tiie 
‘glass aesacA. B the wooden top. C a tube formed 
of porous earthenware. D the piece of Ethe 
wire bearing the copper coin; and P.HF^inding 
screw, whidi unitw tightly the two wires together. 

Fig. 5 is an apparatur upon a huger but simillar 
eoiiBtmction. A Is a square glass* yessel. B a 
plate of copper hqldteg smral medals upon it, all 
of whidi are siti^ united by soldering to the 
cxipper plate, or dse united to it by a drop of 
quhskaUfer on .tiie edge of the medaL C is a box 
nihde of plastor'^nf rads, fitting into the glass box 
A; butptevented tonddng the bottom of it, dther 
^y props nndemaatii, or else projecting ledges at 
eaA end. D is the plate of sihe. Jl is the scraf[ 
that hinds togetiier the teo wires, ^y this simple 
‘ a number of objects may be mode at 


** 7b Engtana te Balt^ on aPlaU ^ Cbppsr.— 
Tike a phte of oopi^, sudi as aiu in use among 
engiiwert. It b not essentiab tilst' it should be 
bigUy polished. 

**Hsyea^leoeof copper wire neat^ soldered to. 
to back part of it, and foeA gbe ft a coating oM 
• to cement already mentioned. T^ isbest 
’ #“5 ^besting the plates as wdl as to way* 
leyel ^ wax after it has ha^f a ooat, hold foe 
kam pw of the plate oyer a charcoal fire, or spirit 
top|*^ii^.care to hold it level. ^ 

VI* V**? ^5^*' to design on to wax, with 

• bladc-lM pencil or a point. The wax must now 


1% cut through with a gnyerp or a sted point- 
taking especial care that to copper ia aapoaed on 
every line. 

** It must now be immersed in dilate nitric add 
say, three parts water to one add. It will be 
once seen whether it b strong enough, by .the green 
color of to solution, and thp bubblei of nitrous 
gas eliminatod. ^ Let it remaid long enough to allow 
the exposed UnM on the plate to'.be slightly cor- 
roded, that the wax (whm gets into to pores of 
to copper daring foe htetifig pijpcess) , may be 
fooroughly got rid of. Fra^itifie wm determine tbb 
better than any rules. . /* 

*‘Hie plate b now ready fo be placed in the 
yolteie apparatus. After to yolteb copper has 
been^ depodte4 in the linsi sugfaTcd in to wax 
to; bitince of the formation Vill be found to be 
roiM, more or less, accortog to to qu|ckness of 
theTwim, To remedy fh^ fob the lurfope with » 
. smooth flag or puhice-stone, wlth^water. 
htet the plate, and wafo off the Wax ground- 
work witii spirits of turpentine and a brush. The 
plate* b now ready to be printed from at an 
ordinary press. ' 

** 7b Deposit a Solid Voltaic Plata^ honing the 
Uhaea fri Eelirf, — ^Take a pbte of copper, lead, 
dbrer, or type-metal, of khe required size, and 
engraye in it, to the ^pth requisite to print from, 
when in relief. 

** Contrary to ordinary engraring, the lines must 
be flat at .the bottom, and as nearly as possible of 
lithe same depth, whm so engrayed, (tould the 
plate be copper oi'ailyer), heat it, and foen apply a 
Uttie bees^ wax, (what b termfo rirgin wax is 
preferable,) mixed with fi yery small proportiefit of 
spirits of turpentine; and giye tlie plate a coating 
of it. It may be la^ on in a lump ; and. the heat 
of the plate shmild Iw roffident td melt it.^ .When 
on to eve of coolfog, foe plate fobuld be wiped 
eban, and aU the wbx taken off, — & silificient will 
haye entered foe pores of foe pbte to prevent the 
voltaic &pper from adhering. 

** Then solher a piece of copper wiiW. • 

** The pbte must now reedve a couple of coats 
of thick varnish on the back and edges, (a prepara- 
tion of shell-lac and alcohol does very well.) 1 
prefer, if foe plate b large, to imbed it with 
plaster ' of Pariror Roman cement, in a box the 
sue of foe pbte, allojring the wooden edge of the 
box to project just u mudi' above the surfiice of 
foe pbte, as you wish to thickness of to voltaic 
one to he. (Care must be taken, to keep foe 
engraved surito of to pbte clean.) 

“It b now ready to be pbced.in to apparatus 
to lie deposited on. ^ 

“ Should the pbte be lead, or what b still better, 
type-metal, to fbsparation ot wax ddes not require 
to be given tp to pbte, as, when it b deposited 
on to to given tbickncju, applying beat b suffiebnt 
to loosen the plites.'^ 


mso 

PBENOMBNA OF SPRINGS. 

(Eeaumadflrom'paga^p emd eoneludad.') 

Mimrol and Themud Springy — ^Almost all 
springs, ^ even those which we ooniubr to purest, 
are impregnated .with aime (breign ingiwenti 
which,, bdiv in a state m diembal solution, are 
so intimately Uciuled with the water, as not to 
affect its dearness, wlqb they render it, in general, 
more agreeabb to our taste, and more nutritious 
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than nln*water. Bat the apring^a called mhiMal oompariaon to limer earth ia uoit fre« 

contain an nnnaual abundance of earthy matter in qaently combined with carboiiic^^ acid* But aa 
solntiony and the aubatancea with which they are aolphuric acid aulphwetted hjdfpgen are very 


Impregnated correapond remarkably with those 
evoWed in a gas^oua form. by volcanoes. Many of 
these springs are thermal, and they rise up through 
all kinds of rock | ha, for example^ through granitCf 


frdquentiy supplied by aprings, gyMom may 
perhaps, be deposited largely in certam aeaa and 
lakes. The gypseous precipitates, howeveri bilher- 
to known on the land, appear to be condj^j jto a 


gneiss, limestone, or Uva, but are most frequent in very few springs. Those .at <B^en, nearlVIn^^ 
volcanic regions, or where violent earthquakes whidii feed the public bath, may be e^ at 


have occurred at eras comparatiyely modem. 


examples. Some of these supply, singly, 


The water given out by hot springs is generally 600 to 1000 cubic feet of water per hour, ,and^ 
more voluminous and fou variable m quantity at deposit >a fine powder, composed of a foli^are of^ 


different seasons' 
other. In many 


n that proceeding from .any 
Icanic regions jets of steam, 


phate of lime, with sulphur md muriate q(hme. 
SUiceoui Springt.-^Azorei^^lii order that 


called by the Italians tfti/br, issne from fimures, water should hold a very hgge quantity of sUica 
at a temperature high above the boiling point,, aa in solution, it aeema necessary that It be 

in the neighbourhood of Naples, and in the Lipari raised .to a high temperature; and as it may retain 


Isles, and are disengaged unc^ingly for ages, a greater' heat under the pressure of. the iti;a than 
Now, if such cblumns of steam, which are mm in tiie atmosphere, submarine springa may, Mhapa, . 
mixed with other gases,- should be condensed be more charged with silex than anytowmieh we 
before reaching the surface, by cpming in contact have access. The hot ^>ringa of the VqUd, daa 
' with strata filled. witH cold water, they may give Furnas, in the island of St Michael, rising thj^edgh, 
rise to thermal and mineral springs of every degree volcanic rocks, precipitate vast quantities of 
of temperature. It is, indeed, by this meipis only, siliceous sinter, as it is nsnally termed. Around the 
and not by hydrostatic pressure, that we can circular basin* of the largest spring, which ia 
account for the rise of such bodies of water from between twenty and thirty feet in diamdter, alteraate 
great depths ; nor can ^e hesitate to admit the layers are seen of a coarser variety of sinter mixed 
adequacy of the cause, if we suppose the expansion with day, including grass, ferns, and reeda in ^ifer- 
of the same elastic fluids to be sufficient to raise ent states of petrifaction. 'Wherever tbe water has 
columns of lava to the lofty summits of volcanic flowed, sinter is found rising in apme places eight 
mountains. Several gases, the carbonic acid in . or ten inches above the ordinary le^ of the stepun* 


particular, are disengaged in a free state from the^lie herbage and leaves, more or less inerusei^rith 
soil in many districts, especindly dn the regions of^nlex, are said to exhibit all the succes^ve steps of 
active or extinct volcanos; and the same are found petrifaction, from the soft state to a complete 
mor^or less intimately combined with the waters version into stone ; but, in some instances, oluminat 
of all minerei springs, both cold and thermal, which is likewise deposited from the hot waters, ia 
Pr^ Daubeny and other writers have remarked, the mineralizing material. Branches of the eame 
not noly Hat these springs aie most abundant in ferns which now flourish in the island are found 
* vofeanib tegione^ but that «rhen remote from them, completely petrified, preserrtog toe same ^peanum 


some great derangemenc in the strata ; a fault, for 
example, oi;grdlit fissure,* indicating that a Channel 
of communi^tion has been opened with toe 
interior of the earth an some period of local 
convulsion. * ^ 

These springs derive tow chief importance to 
the geologist from toe quantity And quality of toe 
earthy materials which they llolir in solution. 
These conrist of a great variety of substances; 
but the most predominant art, carbonate of lime, 
carbonic and sulphuric acids, iron siUca, magnesia 
alumine, and salt, besides petroleum, or liquid 
bitumen, and its various 4|iodifications, such as 
mineral pitch, naphtha, and asphaltom. 

•Calcareous Springs, — Our. first attention is 
naturally direct^ to springs which ore highly 
charged with qglcareons mat^ ; for these produM 
a variety of phenomena of mudi interest. It is 
known that rain-water has the property of dis- 
solving toe calcareous i^s over wbuto it flows, 
and tons, in tlie Bma]ieri||||||B and rivulets, matter 
is often suppUed fbr secretions of testy- 

cea, and for the growthwmutain plants on whito 
they feed. But many springs luddso much carbonic 
acid in solution, that to^ are enabled to dissolve 
a much larger qttaqj||ty of calcareous matter than 
rain-water; utm when *toe add is dissipated in 
the atmosphere^e mineral ingredients are thrown 
down, in the form of tufii,^ travertin. 

Sulphureous and Oifpseous Springs.^Tbe quan- 
tity of other mineral ingredients wherewith tyrings 
in general are impregnated# is insignificant in 


grev color. Fragments of wood, and one entire 
bed from three to five feet in depth, composed of 
reeds now common in the island, have become, cona* 
pletely mineralized. 

Ferriui0Sus The waters of almost all 

springs contain some iron in solution ; and it is a 
fact familiSk to all, that many of them are §o 
copiously impregnate with this metal, as to staiB. 
toe rocks or herbage through tiiey pass, and 

to bind together sand and gravel in soUd masses. 
We may naturally, then, coiiclude that this icon, 
which is constantly conveyed from the interior of 
toe earth into lakes and seas, and which does not 
escape again firom, them into the atoiosphtoie by 
evaporation, must act as a coloring and cem OTt in g § 
principle in the subaqueous deposits now in , 
ilbgress. It litil be afterwards seen that many 
sandstones and other rocks in the sedimentary 
strata of ancient lakes and seas are bound together 
ot colored by iron, and this foot presents us witii 
a striking point of analogy between the state of 
things at very different epochs. In those older , 
formations we meet with great abundance of car» 
boiOito and sulphnret of iron ; and in chacybeste 
waters at present, this metal is mobt 
in the state of a carbonate, as in these of Tunbridge, 
for example. Sulphuric add; however, is often the 
solvent, Vhich is in many esses derived from tba 
decomposition of pyrites. 

Brine Sjnrinffs.^Ckethire,"--^ ggsat fo toe 
quantity of muriate ht soda in some spriagvi tw 
tiiev yioU one fourth of their weight in salt. 
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nrdyf however, bo satanted, and 
ioiitabi, intermixed with salt, carbonate 
Bi^^hate of limct, mmneila, and other mineral 
ln|re4ieiitB. The brine Bprh^ of Cheshire are 
m rithest in our cottutry; those of Barton and! 
•Northwich being . almost, and those of Droitwich 
fblly satorated. are known to have tlowed 

for more than 1000 and the quantity of salt 
which they have carried into toe Severn rad 
Mersey must be enonnnne- These brine springs 
rise up through strata of sradatone rad red marl, 
whidk contains large beds of rock salt. The origin 
of toe brini^ therefore, may be derived in toia w 
many otBer inidances from beds of fosril salt; but 
as muriate of soda, to one of toe products of 
volcantb emiuiationa' rad of springs m voksanic 
regions, toe* oi^^to^ source of salt may be Ss deep 
BMted as that of lava. 

Carhonated Carbonic acid 

gas is very plentohUy disenga^ firom springs in 
almost ^ an countries, but particularly' near active 
or ei^mt volcanos. This plastic fluid has the 
proper^ of decomposing many of toe hardest 
rocra with whidi it comes in contact, particularly 
that numerous class to whose comporitlon felspar 
is an ingredient. It renders the oxide of irQ0 
soluble to water, and contributes, as was before 
stated, to the solution of cflcareons matter. In 
volcanie ^dstriets these gaseous emanarions are not 
confined to springs, but rise up to the state of pure 
gas firom the soil to various places. Ibe Grotto 
del Crae, near Naples, affords an example, and 
prodigious quratities are now annually disengaged 
from every |sBt of the Limagne d’ Auvergne, where 
it appears to have been developed to equal quantity 
from time immemorial. As toe acid is invisible, 
it is not observed, except an excavation be made 
whereto it immediately accumulates, so that it 
will extingoito a;* cradle. There are some springs 
In this district, where the water is seen bubbling 
rad boiling up with mudi noise, to consequence 
«f the abundant disengagement of this gas. The 
^hole vegetation is affected, rad many trees, such 
as the w^ut, flourish more luxuriantly than they 
would otherwise do to the same soil an^limate— 
|he leaves probably absorbing carbonic aci^ 

Petroleum Springe , — Springs impregimted with 
i»etrolea% and the various minerals awed to it, 
as bitmiMn, naphtoa, asphaltum, rad pitch, are 
very numerous, and^are, to many cases, undoubt- 
edly eonneeted with subterranera fires, which raise 
or sublime toe more eubtle parts of the bituminous 
matters oontatoed in rocks. Many springs to the 
territory .of Modraia and Ibnsa, to Italy, produce 
petroleum to abundance; but toe most powerfol, 
iferhapB, yet known, are those on toe Irawadi, to the 
Bmrtoan empirs. In one locality theruare 520 wellsi 
which yidd anmiaDy 400,000 hogaheada of petrolenm. 

Fitid tfltumen is seen to ooxe from toe b^m 
of the toa, on boto sides of the island of Trinidad, 
and to rise up to toe surftce of toe water. Neiw 
Cape La Braye toe^ is a vortex whfiii, to atormy 
weather, acoonto^ to BlUtet, gushea out, 

raistog toe fritsir five or nx fwt, and eovan the 
surfree for a oondderitole s^ with pet^um, 
or tar; and the same anthor quotes" GumfUa, as 
tohia **De8eriptoni of & Orinoco," that 
s eventy years ago, a spot of land*.on toe 
welnm c^ of Trtouhd; near h^ way between 
I*^^ village, sank suddenly, 
and wiif 'tinmediatdy replaced by a amfit l Uke of 
pitch, to too great terror of the 


PiteALake of TYintdad, — It is probable that 
toe great pitoh lake of TVinidad, owes its origin to 
a similar cause; ^ Dr. Nugent has Justly 
remarked, that to thin district all the droumstanoea 
are now cornttoed from which deposits of pitoh 
may^ have originated. The Ortooeo hBs„ tor ages 
been roUiiig down great quratitioa of woody rad 
vegetable bodies into toe surrounding sea, where 
by toe influences of currents rad cdi&eB, may 
be arrested rad accumulated to particular places. 
The frequent occnrrtooe of m^qnakes and other 
todioationB of volcanic action to those parts, lend 
countenance to the optoJon that these veg^ble 
substraces may have undergone^'by toe agency of 
subterranean fire, toose transformations and 
chemical changes which produce petroleum, rad 
tola may, by the same causes, be fnneed up to the 
surihee, where, by exposure to the air, it becomes 
insptaated ' and forms the different varieties of 
purs and earthy pitch, or asphaltum, so abundant 
in toe island. 

VENTRlLOatflSM. 
fTVowi Dr. Arnott^e Phyeiee,) 
VuNTRiLdhuisM is the name commonly given to 
the art by which an individual can assume charac- 
ters of voice and speech which are not natural to 
torn, and thus, although alobe, can imitate olosely 
a conversation held between two or more persons. 

Thq most remarkable diversity is obtained by 
speaking during inspiration instead of, as usual, 
during expiration. The voice so produced is 
piore f^ble than the ordinary voice, and when 
accompraied by other circumstances favoring the 
illusion, it may suggest very completely the idea 
of a boy calling from tlie oottom of ap pit, or from 
the interior of a chimney, &c. An unsuspecting 
peasant may be tricked into unloadingiihis hay- 
waggon by an expert ven^loquist,' wjio makes hito 
believe that there is a poor chilch'P^^^ under 
toe heap rad ready to be smothered there. 

A person, by u little practicel" mij raquire the 
power of producing, without toe slightest apparent 
motion of the lips or countenance, all the articu- 
lations except the labial, and of them the F, V, 
and M, may be tolerably ^imitated by parts behind ; 
hence by avoiding words to which P rad B occur, 
such persons nra speak without visible movement 
of toe organs, rad if be assume the attitude of a 
listener, he may make the^eception of ventrilo- 
quism complete. The ideA which some authors 
have had (em Oood^e **Sltudy qf Medicine^** 4-c.) 
that the articulations o4 the ventriloqiust are not 
produced by the tongue rad mouth, as to common 
speech^ Is al^togetoer an error. .The art, carried 
to a certain degree. Is pot very diflicult, as ray per- 
son may aacertoto who tries it, afl^ considering 
notoutely toe natine of common speera. 

There ato dso strfldng varieties of voice produ- 
cible by (fipesking wito arajpre'acate or grave pitch 
than usul, and wito j|||i|||mt degrees of contrac- 
tion of toe monto; bui|^^H|li^ be mpre properly 
called wUtatione 

The variety of eflbet to sound which toe human 
organa are capable of producing is truly surprising. 
There are adepts to the art oumitations, who not 
only nflmic die ipee^ of ill ^raand conditioDS 
of toe human race, but toe songs omrds, toe cries 
of animals, and even not aefew of the sounds of tora- 
imate thtoga. Many of tnM performances become 
to ths^ghest dagree ludicrous, rad frimiah Ihvorite 
amusements to our toeatms. A Mr. Henderson, of 
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London, about the end of the eighteentli century, 
need to kill ki§ cafft aa he called it, to crowd^ 
houaea ereiy night, After dropping a acreen 
tween hfan and tba audience, he caua^ to iaaiu^rom 
bdiind it all the aonnda, eren to the minutest parti- 
cular, w|iich may be heard while a calf la fS^^g a 
fictim in the slai^hter-houae | the conreraation of 
the butchers, tiie struggling and bellowing and quick 
breathing of the frightened animal, the whetting of 
the knife, the plunge, the gush, the agony;— and 
rerolting aa the occasion ia in. itself, the imitation 
was 80 true to nature, .that thousands eagerly wait 
to witness the art of themimie. 

The foliowing^eases of inanimate sound may be 
closely imitated by the mouth The working of a 
grindstoam, inohidhig the noise of the water into 
which it dips, .the rcmgh attrition of the steel upon 
it, and the Tarioua changes occurring with chimge 
of the pressure the working of a saw cutting 
wood the uncorking of a bottle, and the guggling 
noise of decantiim its contents; — ^the sound of air 
rushing into a vtxm in a winter night by a crevice 
or key-hole — and many others. 

enamSlung. • 

(S^tumedjfvm page 384| gnd eonehided.) ^ 

Composition qf tMe WAite Enamel, — ^The exact 
compoition of tl^ opaque white enamel la a matter 
of considerable importance. A good enamel of this 
kind, fit to be applied to porcelain and metals, 
should be of a very clear fine white, so nearly 
opaque, as only to be translucent at the edges; and 
at a moderate red heat it shofild run into that kind 
of paste, or imperfect fusion, which allows it to 
fxtend itaelf freely adfi uniformly, and to acquire a 
glossy even surface, without, however, fully melting 
' into dl^u glass. The opaque white of this enamel 
|jh*gsrenby tile oxide of tin, which possesses, even in 
a small proportion,* the property of rendering 
vitres^t tmxtures white and opaque; or in still less 
proportion, milky; pnd when otherwise cobred, opa- 
les6enf. The oxide of tin is always mix^ with three 
or four times its quantity of oxide of lead ; and it 
appears necessary that the metals should be previ- 
ously mixed by melting, and the alloy then calcmed. 
The folbwing are the directions given by M. Qouet 
for the composition of this cl : — 

MU 100 parts of pure lewWrith 20 to 25 of the 
best tin, and bring them ^ a low red heat in a a 
open vessd. The mUture then bums nearly as 
rapidly as charcoal, and oxiddtea very fast. Skim 
off the crusts of oxi^ successively formed, till the 
whole is thoroughly Acined. It is better than to 
mix aU the . skimmings, and again heat as before, 
till no fiame arises from them, and the whole ia of 
an uniform grey color. Take 100 parts of this 
oxide, Ido of sand, and 25 or 30 of common salt, 
and’melt the whole in a moderate heat. Iliis gives 
a greyish mass, often porous and apparently im- 
* perfeA, but which^pwever, yuns to a good enamel 
when afcerwardsIHl^. This is the enamel used 
for porcelain ; bi^^W metals and finer works, the 
sand is previoudy cnldned In a very strong heat 
wiUi a fourth qf its weight; or, if a more fhsible 
compound is wanted, as much of the oxides of tb 
<and lead oMlt are taken, and the whole is melted 
Into a wtfte porous mass. This is then empbyed 
Instead of the rouah sand, as In the above-men- 
tbned process. ^ 

The above proportbns, however, ar^ot invaiU- 
bb, for if more fiwbilit^ is wanted, thelmse of oxide 


is increased, and that of the sand diminished; the 
quantity of common salt remaining the same. The 
sand ^pbyed in this process, according to M. 
Cbuet, is not the common sort, boweirer fine; but 
a micaceous sand, in wMdl the mloa forms shout 
one«fourth of the mixture. 

dnotker Form qf CbmpesfUcfi.— Neri, in his 
valuable treatise on glass muiiigs bu longagO given 
the following proportions for^^ common ipaterial 
of all the opaque enamels, which Knuckd otA other 
practical chemiata have confirmed. Calcine 30 puts 
of lead, with 33 of tin, with the precautkun men** 
tioned above.. Take of this calcined. mixed oxide 
50 pounds,^ and as much of powdered fibts (pre- 
pare by being thrown into water when red hot, md 
then ground to powder), and eight onncea of aidt of 
tartar; melt the mixture in a strong fire kept up for 
ten hours, after whbh reduce the mass to powda. 
Ihia is the common material for the opaque enamela, 
and is of a gr^ white color. To nuAe this fine 
enamel qui{p white, mix six pounds of the compound 
with 48 grains of the best black oxide of maiqpmese, 
and melt in a dear ^re. When folly fosed, throw 
it into cold water, then re-mdt and cool, aa before, 
two or three times, till the enamd it quite white 
and fine. 

Kiiuckd observes on this process, that he tried it 
without the oxide of mangaimse, but the enamd, 
instead of being milk white, waa blueiih and not 
good; BO that there ia no doubt but foat foia oxide 
is highly important. If too much is uaed, the 
enamel becomes of a rose purple. 

Enamel qf a rick Red Color . — Colored enamela 
are composed of a common basis, ^Uch is a fusible 
mixture of vitrifiable matorials, IRi of some me- 
tallic oxide. In general, the colored enamela are 
required to be transparent, in which case the basia 
is a kind of glass composed ’of borax, sand, and 
oxide of lead, or other vitrescent mixtures ; in which 
the proportion of saline, or metallic flux, is more or 
less according to the degree of heat that the coloring 
oxide will bw without decomposition. When the 
colored enamel is to be opaque, or opalescent, a 
certain portion of the white opaque enamel, or ot 
the oxide of tin, is added to the mixture. The most 
beautiful and costly color known in enamelling is an 
exquisitely fine rich red, with a^purplish tinge, given 
by the salts and oxides of gold; especially by the 
purple precipitate, formed by tin in/ one form or 
other; and by nitro-muriata qf gold; and also by the 
fulminating gold. This beautifol color requires 
much skill iq tiie artist to be folly brought out. It 
is said, that when most perfect, it should come from 
the firb quite colorless, and afterwards recrive its 
color by the flame of a candle. Gold colors will not 
bear a violent fire. # 

Other and common reds are given by the oxide 
of iron ; but this requires the mixture of alumine, 
or some other substance, refractory in the firs, other- 
wise at a full red heat the color inSl degenerate into 
black. 

yellow Enamel.-^Yellcm is given either by the 
oxide of silver alone, or by the oxide of lead and 
antimony, with similiff mixtures do those required 
for iron. The silver is aa tender a color aa gold, 
and is readily injured or lost in a high beat. 

Green Enamef.— Green ia given by the oxid^ of 
copper, or it may also be procured by a mixoire of 
blue and yellow colors. 

Elue Enamel . — Blue is nven by oxide of eobalti 
and thin seems of all tmtunM colors, the most certsdn 
and easily manageable. 
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Blaeh Eiwmel.— Black is produced by a mixture 
of oxides of cobalt and manmese. 

reader may conoeive how much the difficulties 
of this nice art aie increased, when the object is 
not merely to lay an uniform colored glazing on a 
yrntfailiin surface; but also to .paint that surfiice 
with figim and Gather designs that r^uire extreme 
ddicacy of outline, accuracy of shading, and selec- 
tion of coloring. The enffinel painter has to work, 
not with actual colors, but with mixtures which he 
only knows from experience trill produce certain 
colors after the delicate operation of the fire; and 
to t^.oommon skill of the painter, in the arrange- 
ment of his pallet and choioe of his cplors, the 
enameller has to add much practical knowledge of 
the chemical operation of one metallic oxide on 
another; the fusibility of his materials; and the 
utmost degree of heat at which they will retain, not 
only the accuracy of the figures which he has given, 
but the precise shade of color which he intends to 
lay on. 01 

Painting in enamd requires a suceesnon of 
firings; first of the ground whidi is to receive the 
design and which itsdf requires, two firings, and 
then of the different parts of the design itself. The 
ground is laid on m the same general way as the 
common watch face enamelling, already described. 
The colors are the different metallic oxides, melted 
with some vitcescent mixture, and ground to ex- 
treme fineness. These are worked up with an 
essentid oil (that of spikenard is preferred, and 
next to it oil of lavender) to the proper consistence 
of oU colors, and are laid on wi& a veiy fine hair 
brush. The e8^g|tial oil should be very pure, and 
the use of this,mther than of any fixed oil, is, 
that the whole may evaporate completely in a 
moderate heat, and leave no carbonaceous matter 
in contact with the color when red hot, which might 
affect its'degree of oxidation, and thence the sli^e 
of color which it is intended to produce. As the 
color of some vitrified metallic oxides (such as 
that of gold), wUl stand at a very moderate heat, 
whilst others will bear, and even require a higher 
temperature to be properly fixed, it forms a great 
part of the technical skill of the artist to supply 
the different colors in proper order; fixing those 
riuules which are produced by the colors that will 
endure the highest, and fini^ng with those that 
demand the lelM h^t. Ihe outline df the design 
is first traced on the engorel, ground and burnt in; 
after which, the parts are filled up gradually by 
repeated burnings, to the last and fihest touchm of 
the tenderest enamel. 

Transparent enamels are scarcely ever laid upon 
any other metal ^han gold, on account of the dis- 
colorq^on produced by other metals, as already 
explained. If, however, copper is the metal used, 
it is first covert with a thin enamel coating, over 
which gold leaf is laid and burnt in, so that, in fact, 
it is stul this paetal that is the basb of the omammi- 
tal enamel. With regard to the vast number of 
important minutiss in the sdection and order of 
applying the colors, the management of the fire, 
&C. &c., almost the whole, of what Is known, on 
this subject, is confined to the practical artist. 

PLASTER CASTS OP FOLIAGE, fim. 
THs'Movdng are the particulars of Mr. Deeble's 
process: The leaf as soon as convenient after being 
gathered, ti to be laid on fine-g[nfined moist sand, 
in a perfect^ natural position; having that solace 


uppermost which is to form the east; and being 
ba^ed up by sand, in order that it may be perfi^ctlj 
supported. It is then, by means of a broad camel- 
.hair bniah, to be covered over with a thin coating 
of wax and Burgundy-pitch; rendered fluid by heat. 
The le^ being now removed from the sand and 
dipped m cold water, the wax becomes hard, 'and at 
the same time anffidentiy tough to allow the leaf to 
oe ripped off without altering its form. This b^g 
done, the wax mould is pla^ on mbist sand, and 
banked up aa the leaf itself was; it is tto covered 
with plaster of Paris made thin, care being taken 
that the plaster is aoenrately forced into all .the 
interstioes of the mould by means ^ a camel-hair 
brush. As soon as the plaster is set, the warmth 
thus produced softens the wax, which in consequence 
of tlw moisture of the plaster is preventea from 
adhering thereto ; and with a little toterity it may 
be roll^ up, parting completely from tiie cast, 
without injuring it in tiie smallest degree. 

Casts thus obtained are very jrarfect,' have a 
high relief, and are excellent modeff, eithOT* for the 
draughtsman, or for the moulder, of architectural 
ornaments. 

^ BRONZING. 

What is called bronzing is giwog to the articles 
an appearance similar to that assumed by statues, 
and other ornamental works, which are made of 
the compound of copper and tin, known under the 
name of bronze. In them the metallic surface 
becomes corroded by exposure, and in general 
appears of on intense green color; whilst the 
more prominent parts, being most subjected to 
friction, retain a portion of metillic lustre. c 

Different modes of producing this etfect are 
pursued ; but they all consist in covering the j 
to be bronzed, either with water or oil j^t, < 
desired color,, and then rubbing; a metallic pow&r ' 
upon the projecting parts. * 

The first thing to be attended to in this art, is 
the preparation of the .bronze td be used. Many 
receipts have been given for preparing this, hut the 
two following we tl^k decidedly the cheapest, and 
the best we have seen. ^ 

Receipt fwr making Oreen Bhonzs.—- Take one 
quart bf strong vinegar ; half ah ounce of mineral 
green; half an ounce^^aWuiqber ; half an ounce 
of sal-ammoniac ; half an ounce of gum-arabic ; two 
ounces of French berries; hblf an ounce of copperas; 
and about three ounces of green oats, if th^ can 
be procured ; although, if tb^ cannot, the prepara- 
tion will sncceed perfectly %ell without &em. 
Dissolve the different salts and gums, in small por- 
tions of vinegar ; then mix the whole in a strong 
earthen veasei, adding the berries and the oats, over 
agibntle fire: bring the compound to boil» Then 
allow it to oool, and filter it through a flaimd beg, 
when the bronze will be fit for use. 

Receipt f»r making Bronie^mmonlg wed kg 
Broee^foumere^^Teka one pint of strong 

vin^ar; one ounce of eat-HKniao; half an 
ounce (ff alum ; a quarter of an ounce of arsenic ; 
dissolve them in the vinegar, and tim compound is 
fit for use. We know brass-foono^ who have 
been in the habit of using th^ chefl| composition 
for several years ; and, where the mm i^food, it 
is very seldom found to fiuL 
The bronze being now prepISgd, the next thing 
to be attended to is the deuung of tiie brau-worfc 
to be bronz4l| end the best method for— 
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dloDin^h iMd-paper, oi object, it will alwa^i be ftnnd best to nee flw 

apping in aqua-forti9. It is absolutely necessary^ blackina mw 

to order to be successful, to have the work well Bragina Phui^ A-i. Xin»em — 

ttwffli^e^.tb.tb.nntattemoi.tn«Win.t.nd 
upon the surface, and ^ot sink innnediately in. 
liie books in general recommend size mode firom 
isinglass, but good, clear, common glue, is much 
cheaper, and will answer tlqually weU. Aftei' the 
cast or sculpture has been properly sised, it is 
ready to receiye tiie color; tiiis .is prepared by 
grinding Prussian blue, yellow odhre, and lamp 
black, in some weak size/ The colors ought to ^ 
ground separately, and aferwards mixed together, 
as the Prussian blue requires more grinding thuu 
either of the others; and because th(^ may a^r- 
wards bj^ so mixed, as to produce any tint required. 
The color must be spread erenly over the article to 
be bronzfll, and allowed to dry. When it is dry, dip 
a bni# into somethin oil gold size, scrape the brush, 
so that but little of the size may remain in it, and 
pass it over the figure* so as just to moisten every 
part: it is then to be put by until it becomes taekey, 
that is, until the dn^r will adhere to, but not be 
moistened by the size ; it is then ready to receive 
the bronze powder. 

When gold size is not at hand*, a little Japan var- 
nish, or even fat oil, diluted wi& spirits of turpen- 
tine, will answer the purpose. 

Sometimes the bronze powder is applied without 
the intervention of any adhesive matter, excepting 
the size contained in the water*!liolor, Ik must 
then be nibbed on before the color is perfectly dry. 

rt Bronte with Oil Color, — First give the work 
a coat of white, or rdll lead, ground in oU, and 
when this is perfectly dry, apply another cOat, 
consisting of the colors before named, ground in oil, 
and mixed with a small 'quantity of Japan varnish ; 
this is to be suffered to dry, until it becomes tackey, 
when the bronze powder is to be applied to it. 

Bronze Powdire, — ^There are various kinds of 
bronze powder, which are kept for sale by many 
of the colormen. The aurtcm mwivum, or mosaic 
l^ld, is used for inferior articles; tiiis is a prepara- 
tion of tin, quicksilver, and sulphur, possessing a 
bright gold-Uke appearance. A copper colored 
bronze may be obtained by dissolving copper in 
aqua-fortis, until it is satidfatod, and then putting 
into the solution some small pieces of iron, when 
the copper will be precipitated in the metallic state, 
the fluid must than be poured off, and the powder 
carefully washed, dried, and levigated, when it may 
be put by for use. Bronze powder is sometimes 
made from Dutch gold, which is sold in books, ht a 
very low price. This is treated in the same way as 
gold leaf, in making the gold powder; all these 
inferior bronzes require to be covered with a coat of. 
clear varnish, or they will very soon lose thrir me- 
tallic appearance, nor will the varnish entirely pre- 
vent, although it will greatly retard, this change. 

Mode of applyinff the Bronze jPoioders.— All 
the recipes Which wb have seen, direct the use of 
a brush, or of a piece of cotton, dipped in the 
powder; this mode is not only slovenly, but also 
wasteful, which is of some importance when gold 
powder is 'used, and no other material ought «ver 
to be employed, as it greatly ezcM^ all 
ititutes, both in durability and beauty, eod when 
properly managed, the increased expense is trifling. 

The best modeds to cover the finger with a small 
piece of doe-skin leather; this should be lightly 


therefore ought always to be used when it is 
wished to succeed particularly well, although any 
of the above methods are perfectly sufficient fei 
ordinaty purposes. 

Having thus got the bronze and the work ready, 
we now j^roceed to describe the manner. 

Bronzvng Bogee^-worh, — ^Thia must be done with 
-a small brush, and great care must be taken to 
■ keep the work constantly wet with the liquid, to 
prevent it from turning green. When the color 
which is wished has been attained, which 
generally be in from twenty to thirty minutes, the 
work must be quickly washed in dean cold water, 
and th^ .dried in soft warm sawdust, after which 
the whole is laM over with a coating of lacker, 
which preserves the colors. 

It often happens, however, from the quality of 
the brass, that the brox&e will not bfmg the work 
to a sufficiently dark color; means must be used 
to remedy this defect, and we think— 

The beet and cheepeet method of gibing a proper 
dark tinge to Bronze^ when, from the nature of the 
metal, we cannot otherwise succeed, is the follow- 
ing:— fMix about a quarter of an ounce of the 
finest lamp black, with about one gill of strong 
spirit of wjne, and strain the mixture through a 
fine linen cloth. The workmen whicli the bronze 
has been already used, must tiien be warmed upon 
m. dstem plate, or (flrer a clear to, until it. can 
scarcely be held in the hand. Then, with a fine 
• oamd^iair brush, such as is used for lackering, the 
fust be laid over with this mixture, in very 
*tiun coatiifta, until thb shade required be obtained. 
When fold, it must be polished wito a very soft 
brush, or piece of linen rag, dipped or moistened 
with dear green oil. A coating of la^er is then 
laid oveisthe whole, and the mosf beautiful bronze 
will be obtained that can be produced on brass; 
and, if the work is isot made too black with the 
mixture, nor the lacker used of too bright a yellow, 
the bronze obtained, will b^a beautiful dark green 
— the color now so- much tded by the English 
brass-founders. By this it will be seen, that any 
shade of what is calleS green bronze can be 
obtained, simply by using more or less of the 
blacking, and a lightw or darker color of the 
yellow lacker; and the different tints wifeed to be 
given to the work will of course be obtained by the 
different thicicness of the coatings of blacking which 
the several parts of the work receive. The worl^ 
nowever, Will stand much longer in color, when the 
oronze can be made suffidentlf dark, without using 
the blacking at all ; and this can be done, although 
it takes no longer time than is required when the 
blacking is um., : 

Method ef pliiSty Bronze the proper ehade 
without ueing bUeeking, — When either of the 
bronzes, first described, have been used and the 
work dried, as there described, if the diade should 
not appear so Smt as is wished, let the work be 
placed befele a smart fire, or in bright sunshine, 
where, however, no cmrent of air passes. When 
thus exposed, let itrne turned ocosaionBUy, and 
brushed with a soft brush. This iMhwill be 
(bund to produce a vety fine bronze, afnPUl other 
hfve felled, Cwfth the- exception of the 
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ittto the powd«r» and tha looaa particlaa rnb- 

otf upon a piece of tae amooth leather, which 
^ leaf be paited on a imall piece of board, and kept 
" |br the porpoae ; or the oorer of a book will anawer 
''' ^erfoctlj wdl. The powdermaj then be applied ao 
aa to touch thoae paita onlv where it ia wanted, 
and then the quantity «nay be reg;ulated with the 
greateat exactneaq. A bmah, or apiece of cotton, 
idtt anew particlea of dhe powder to fall where it ia 
not deatreu, indthna ininre the work. 

WehaTO already aaid that the prominent parta only 
ought to be touched with the powder. Some arti- 
dea, Howem, admit of more of the metallic oover- 
imfthanothen. Thua a medallion, which maybe 
auppoaed to be firequently handled, andconaequently 
rawM bright, ought to be corered more freely than 
a boat, or atatue. It ia evident that diia must be 
left to the good aenae of the workmans Vamiah 
ia not only unneoeaaary, but would matn^y injure 
articlea, where the genuine gold powder la |^d. 

ARGAND BURKER. 

IllFBOTIMBNT OF, BT SIR J. BEBSOHBL. 

Thb fallowing aimple, eaay and unezpenalve mode 
of greatly ihcreaaing ^e quantity of light yidded 
Jby a common Argand bamer, baa been uaed by me 
for Bomeyeara, a^ ia adapted to the lamp by which 
1 write, to my greatly-increaaed comfort. It oon- 
alata ib merdy debiting the glaaa chimney, ao 
modi abore the uaud level at which it standi in the 
bumeiil In. ordinary nae, that its lower edge ahali 
deardhe uppeF e(^;e of &e dfenlar wick, by aipace 
equal to about the fourth wt of theexterior dia- 
meter of the wick itadf. Ihia may be done 'to any 
lamp of the kind, at a colt of about sixpence, by 
mei^f adapting to the frame which aupporti the 
ddmney four pretty stiff wires, bent in such a man- 
ner aa to formibnr long upright hooka, in whidi 
the bwer end. of the ddmney reata: or atiU better 
if the lamp be eoorikinally conitructed aa to luatain 
the chimney at the requM deration without auch 
ad^tion, by thin lammrn of brass or iron, having 
their plniee directed to the azii of the widk. 

The proper deration ia beat determined by trid ; 
and aa the limits within whidi it ia confined are 
veiy narrow, it would be best secured by a screw 
motion applied to the socket on which the laminsB 
ahore mooned aro fixed, 1^ which they and the 
ddmney may be detated or depreeaed at pleasure, 
without at the same time raising or lowering the 
wick. Approximately it may be done In an Infant, 
and the experiment la not a little striking and in- 
stmctive. Take a common Argand bmp, and 
alternately raise and depreu the chimney vertloally 
from the levd where it usually reata, to about ea Iw 
above tiie wick, with a moderately quick but Steady 
motion. It wUlbeimmediatdypercdvedthStavast 
difference in the amount of light aubsfoli Indm 
different poaitioiur of the ddmney, but that a uary 
marked and audden euutimum occuri at or near the 
elevation desiniatad In the oommaneement of this 
.etter : ao mfrked indeed as dmoSI to have the 
effect of a flash if foe motion bo «r a sadden 

.due as if the wid^-aorew had been rdaed a tain. 

flame contraeta somewhat iadiameterf lengfoena, 
cesm to give off smoke, and attains a daaaHng In- 
tendfo. With foia great inereaae of Sight there le 
Mitaimjr. not a correapondlngly inereaied 'oSiiiump- 
tlon of oOi^^PAiloe, Mog, 


MISCELLANIES. * 

Luminoue P/os/a.-- It is wdl known that aomo 

K ta are luminous, and also that parta of plants 
1 indpient state of decomposition, ahfhe more 
or leaa. Potatoes kept in odlara, in a growfog 
•tate, and therefore tlaeless aa food, aometimea be- 
come 10 Inminoua, that we ^ r^ by them foe 
print of a book in the dark. 2. The JHctemnua 
aldua, (F)reucinella, common in Germany) spreads 
round it, in dry summer eveningi, an atmosphere 
whifo, on the approach 6f a tap^ inflames with a 
blue flame. S. Other plants out a epwkling 
probably of an dectfical nature ; such ia the 
eaae with the flowera of Cbfduiicfo, (Marygold,) 
TVtipuoiNn, (Indian CreiSji) IMm Mbiftrum, and 
CMeedomhumt Tofftiaat (Frendt Marygdd,) Hele^ 
aniktti, (Sapflower,ji and PolyantMia, aa mentioned 
by Mr. Johnson, of Westerby, in VoL IH., p. 145, 
of the Edinburgh Philosophical' Journal.’’ 4. 
fikime plants give ont.a calm iteady light, ea Dema- 
Hum moUteeum, Sehieioitega omw^aeea, Phyto^ 
laeott deeamdrut RMzwgtorpha pinnata^ &c. The 
laminoua appearance! in the gaUeriea and shafts of 
our mines are often to be traced to rhiaomorphoua 
plant!. 5. The milky juice of some plants is very 
luminous. 6. Thinks, brandnes, and roots of trees, 
in an incipient state of deeompoiition, become 
luminoui. 

Joining Tbrfofretfle//.— The common method of 
joining tortoiaeahell together, is, by making the 
joint overlap a litye; binding a wet linen cloth 
around it, and pressing thp whole between the jaws 
of a pair of hot tongs. Iq,tbii way, the effects of 
beat, moiatnre, and preianre, are combined in a ^ery 
convenient manner ; and foe tortoiaeaheU ia com- 
pelled, by fodr joint action, to 
dissolved, and to unite firiqly. , ^ 

Fine Blue /or ArtUte, \lbd|f^.< 7 :The blue 
vat of the dyer contains indigo deoxldis^ by pro- 
toxide oh* iron, and rendered soluble in ydlow 
green state bp lime-water. If r person of this 
solntioii be exposed to foe air in a. shallow veaael, 
the indigo%i]l speedily abaoyb oxyi^, and be pre- 
cipitated in its usual state bf an ini^nble blue pow- 
die, ^Thia being dried and digeatra, becomes pure 
Indigo, by foe abstraction of Si the resin and lime 
oontained In it. Thua prejiared, it ia a fine powder, 
Intensely deep, but lodfoped, tender in its tint, re- 
sembling ultramarine, and does not change when 
exposed to the air $ it is, therefoxw, an acquisition 
to foe palette of no ordinairy kind, and is ukely to 
prove foe moat valnable of ml blues, when made into 
c^es Ibr wi^-drawings, for foe use of miniature-^^ 
pelnieru' ' 

Gold 8heeiking/br'J5hipe.^-Jtbe ee^brated ohe- 

a Piepat, hm^ aaoer^ed that all salt con- 
a pertto of mmury, thoidit it not unlikely 
that if bdifom were oonm with gold leaf, 

it migbi^ after a with as much 

quiakaUy^^jfldlieriflg to it dflfmiFm only pay all 


qniakaUy^^jfldlieriflg to it iHNim m only pay all 
expenses, but afford a hurge pi^fit. The experiment 
Beflma deserving of trid.-^-JaMaiiio’# Megaeine, 


QUERIES# 

M* (ttnoUM btiM* m piMN mint Jb^ 

for plpboUe miiron f Awwered 

tM the loflor# on door platsa AM, ao os 
(obolflipddiinblof demsreAimpaee A\^ 
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LATHE CHUCKS. 

Cllomnncd from page 347 , atul conrliuh'd.J 
The Slide Chuck is made of metal, and is adanted 
fo hold small olyeeta, which it docs very firndy, ]>}ir- 
ticuliirh Mich thini^.s as wires, spindles, and otlicrs 
of a like nature. It is^ represented in Fiff. 1, and 
roii.sists of, first, a screw which fits the mandril of 
tl)c l.Uhe. TJir rest of llio chuck is pretty solid, and 
of Ijrass, havinpf a loni? cavity m the face of if, so 
cciistructed as to be wider inside than outside ; thus 
anything fitting into it cannot fall out, although it 
may slide along from end to end of the e.ivity ; as 
such slides cannot fall out, it is difficult fo conceive 
how they could get in. This object is atfamed by 
making the face of the chuck of a <liffi‘rent piece 
from the back of it, and not screwing it on until the 
two sliders, marked in flic cut A A, have been 
])laeed in the cavity C. The two slides may be let 
out furtlie** from the centre, or brought Ubarer to it 
by means of the screws Ji 11. The work to be fixed 
is placed between the ends of the slitlcs, which if 
will be perceived are cut hollow that they may hold 
more firmly. 

The (’i/irersal Chuck is represented in Fig. 2, 
and tliouiili the screw which firs the mnndnl j'* not 
repre.M*nted as in the other /lr;i\ving>, yet if is 
understood to he at A. This part, tlurefore, is 
that which fixes it to the lathe, fin* t»p|)osile end of 
the chuck presenting a hole. . A i.s a hollow' screw', 
at the bottom of which is another scr<*w II II, which 
IS prevented from ino\ ing endwise hy a collar in the 
middle of it. One end of the screw is cut right- 
handed and the other left-handed, so that hy 
turning it one w’ay, the nuts U C will recede from 
ca<;h other, or by turning it the contrary way they 
will advance toward.s eacli other. Tlic«e tw’o nnt.s 
pass through grooved oi>ening.s in the plate E, and 
jiroject bcyond.it, carrying jaws like those of a vice, 
by means of which the substance to be turned is 
held. 

The Surface Chuck, as its name implie.s, is 
one adapted to turn anything to a flat surtiurc ; it is 
that universally employed by stereotype founders, 
for turning the back of the plates when ca.st, and 
by other artizans, in various of their manufactures. 
It is figured in No. .'1, and consists merely of a 
flat di.se of metal, four long holes or channels 
through its face. Its size is considerably wider 
across than any w'c have bi'fore de.scribcd, is usually 
indeed nearly n< large a.s the height of tJie nidudril 
above the bed of the lathe will allow'. In the 
various grooves arc jilaccd certain screws, or ilogs, 
of^fonn and size proportioned to the work to be 
fixed. The chuck i.s i;sually afteiidcd with three 
sets, of the .,hape Te|/resented ia Fig.s. 4, 5, and 6. 
The ap})ropriate employment of any particular 
set must, of course,* be left to the di.scretiori of 
the turner. There must be as many in ea<*h set as 
there are channels cut in the face of the chuck. 

'The Driver ChuCk, — Thi.s is represented in Fig. 
9. It is one of extremely similar construction, and 
of the greatest utility and general application. It 
is furnished witli the usual screw to tit the lathe 
head, and is formed merely of a thick piece of iron, 
pointed at the outer end, and having a s(|uare hole 
made rtirongh it, at right angles to its axis. Iiifx> 
this hole fits an elbow'd iron bar, about the size 
represented, and which is moveable in and out the 
whole, though capable of being hxed in any po- 
sition by a screw pressing against it. The work 
to be turned is fisstened by one end t(j the back 


popit bend, and by the other to the point of the 
chuck. The wood may hy jmssibilify he of such a 
form that the elbowed inm may he made to bear 
down upon it, and tlius turn it round, but thi.s is not 
always, nor even frequently, the «;ase. \yjien flic 
chuck will not turn it round pro])erly, it is neces- 
sary to fasten to the end (^f the jiicce of wood what 
is called a carrier, two kinds of w'hich are repre- 
.sciitcd in Figs. 7 and H, — Fig. 8, for example, being 
scrcw'cd on to the wooil, its pointed end will catch 
against the chuck, and tlie w'hole will turn together. ’ 
This carrier i.s so sinqile that ayrlcscription of it 
seems unnecessary. ' 

A modification of this ajiparatns is where the 
arm of the chuck is straight, and tiie arm of the 
carrier bent ; thus in Fig. 7, the projecting arm 
.shown would meet a straight arm of the chu(;k, and, 
as in the former instance, one would carry round 
the other. 

Besides tht; above, flicrc are mimcrons others ; — 
as, for fjxumple, Me Jiranch Chfirk, which has four 
arms, furnishe*! with s(*rew heads, hut it is not 
ii.seful. Tilte Buriuff Cfarck which is nothing hut 
the square hole chuck formerly di'scribed, and 
which lias the ])rcserit name, uicrely because the 
u.siial hits arc fixed into it. ^ 

The Drill Chuck is ]>reei.scly the .same thing, hut 
adapted for Miiallcr drills. Kvvry turner, indeed, 
is accustomed to make for himself such chucks as 
he may require, and most pcrxins v\dl reinernher 
some which are not here described. To note them 
all W'ould he impo.sfihle, .so niaiiy being fashioned 
tor particular pur|)oses, and adapted for lioldmg 
certain articles; thus tlie dirush- maker, and t^-e 
seal c!ngraver, rtapiire hut one — and tliat to Imld 
his drills or bits ; the optician others of partii'iiiap 
shape, either for grinding his lenses, or polit«^ing, 
his speculas. I'he turning 'Of the ivofy sliders fov 
magic lanthorns has its ow n pecuiiaf^'chiA'k. 'Tiie 
engraver may require one with even tangent screws. 
The potter, the grinder, the polisher, and thogeiii 
cutter use, iiontf, though their lathes are fitted up 
with other apparatus, simple, indeed, but no less 
necessary for their particular pursuits. 

Besides the above, theie are other chucks of a 
compound character,^ for turning concentric, oval, 
and other ornamentcal work ; they are known hy tiie 
names of the Concentric Chuck ; the Oral ( 'buck ; 
the Compound Eccentric; the Oblique; the Geome- 
tric; WiCi Pillar-Fluting: XhtSjihcrical; i\vi Straight 
Line ; and the Epicgloidal. 

We have written an illustrated account of the first, 
but fear, that without the assistance qf other parties, , 
we cannot promise any description of the others, not 
posscs.sing them, and the whole literature of England, 
not containing a single work on Turning, except a 
small production by Ibbctson, sold at au extravagant 
price, and confined to a description of his own 
inventions. 


LACKERING. 

Lackruing is a proccAS by which a glossy golden^ 
appearance is given to various metallic articles, by 
means of a more or le.ss pale yellow varnish. Its 
object is chiefly to prevent such gc^ds from be- 
coming oxidated or tarnished, by ex'^isiire to the 
atmosphere or to water. ^ made well, lacker is 
exceedingly durable ; and n laid on and burnt 
with attention and care, adds much to the beauty 
of the brass or other mchil upon which it is laid. 

The art of lackering, like all othprs«of »i simi- 
lar character, requires practice to ensure facility 
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of Operating ; and the complete {-uccess of tlie opera- 
tion depends uj)on n number of minute circumstances, 
not easy in writing to jirovide against or to explain. 
The following remarks and reoeipts we trust will 
assist, if not perfect, tliosc who may wish to attain 
a complete knowledge of the art. 

TiJ Prepare Brasst Work^ ^'c. — As the object of 
lackering is not to give a brilliancy, but to preserve 
one already obtained, it will he evident that in the 
preparation of any thing, the brighter surface ob- 
tained tlie better. Some goods are turned in the 
lathe and then polished ; sometimes, as in philo- 
sophical in.strumeiits, burnished als(f — this makes 
them suffieieM-itly liright. Other goods, as, for 
example, many which have chased sui-faces, and 
which cannot therefore lie turned with a cutting 
tool, are held against a scratch brii^'h or brush of 
wire, which is fixed to the lathe like a chuck, and 
is made ti) revolve *ra])idly. This removes all as- 
])eritics and renders the surface lit to receive the 
lacker. A thud aifd more common process is after 
the surface is got by other means as clean as pos- 
sible, the goods arc put jiito pickle^ that is, into 
aquafortis auil water, and there suffereef to remain 
some hours, aecording to (‘ireumslanees. The acid 
rats away tlie outer joat, leaxitig a bright surface 
beiK'atli. 7’lje gootiN are now jmt into bran, and 
lliere shaken about to dry and clean them, w’hcn 
they will be reaily for lackering. 

To Clean Old IVork. — Such things as have been 
lackered before are easily cleaned by boiling them 
in ])earl-ash, when the old laclyr w'ill he de.stroyed, 
though it will perliajis still lay upon the surface as 
a^whitish kind of vawissh. To remove this, and 
restore the* articles to their jiroper color, let them 
.he soaked in ])iekle, tlic same as for new work, 
.examining thejn from time to time to sec if they 
are’ stitf i cien* 1 y c 1 1 ’aned * 

To Jmy /ie Lacker on . — This is done in two 
ways, called cold lackering and hot lackering, lly 
the foriiier, a little lacker being taken on*tlie brush, 
which sln^ld he a common camel Imir varnish one, 
it is laid carefully and evenly over the work, which 
is then placed in an oven or on a hot stove— the 
heat from this coiitiniiort only ftir a minute or two 
is suflicicnt to set the lacker, and the work is 
fmi.shcal. 15y the second inctfiod, the work is heat- 
ed first to about the heat of a flat iron as used 
by the laundre.ss, and the* lacker quickly brushed 
over it in lliis state, the work being subjected to 
the oven for a minute afterwards or not, according 
to the pleasure and judgment of the lackerer. The 
. article, if very small, w ill reipiirc this, because, it 
will have parted with most of its heat in laying on 
of the lacker ; if heavy, it will retain sufficient ti^ 
perfect tht’* jiroces.s. Tlic greatest difficulty is to 
know* the exact di'gree of heat, and this know- 
Icilge cannot he attained except by experience, so 
diflerent is the nature of the materials, the quality 
of different lackers, and the effect to be produced. 
Lacker for Brass . — 

2 oz. of airber or copal, ground on porjihyry, 

^ 40 gr. of dragon’s blood, 

30 gr. of the watery extract of red sanded w^ood, 

30 gr. of Onental salfron, 

4 0 */. ounded glass, and 
40 oz. of very pure alcohol.* 

To apply this v jrnRri to articles or ornaments of 
brass, expose them to a gentle, heat, and dip them 
into the varnish. Two or thiv« coatings may be 
applied ir^tbis manner, if necessary. I'lie \arnish 
is durable, ^nd bas a beautiful color. Articles var- 


( nished in this manner may be cleaned with water 
and a bit of dry rag. 

Lacker for Philosophical Instruments. — This 
lacker or varnish is destined to change, or to modify 
the color of those bodies to which it is applied, 
oz. of gum guttiu, 

2 oz. of gum sandrac, 

2 oz. of gum elemi, • 

1 oz. of dragon’s blood, of the best quality, 

1 oz. of seed -lac, 

if 02 . of terra merits, 

2 gr. of Oriental saffron, 

.3 oz. of pounded glass, and 
20 oz. of pure alcohol. 

I’he tincture of saffron and of terra merita, is first 
obtained by infusing them in alcohol for twenty-four 
Iionrs, or exposing them to the heat of the sun in 
j summer. The tincture must he strained through a 
I piece of clean linen cloth, and ought to be strongly 
I squeezed. «This tincture is poiireil over the ilragon’s 
blood, the gum elemi, the seed lac, and the gum 
guttm, all pounded and mixed w ith the glass. I'he 
varnish is then made according to the directions 
before given. 

It may be apidied with great advantage to ])hilo- 
sophical instruments : the use of it might be extended 
also, to various cast or moulded ai tides with which 
furniture is oniamcnfed. If the dragon’s blood he 
of the first quality, it may give tt>o high a color ; 
in this case the dose may be lessened at pleasure, 
as well tts that of the other coloring matters. 

It is with a similar kind of varm'.sh that the artists 
of Geneva give a golden orange color to tlic small 
nails employed to ornament witch -cases ; lint rlicy 
keep the process very secret. A lieautifiil hriglit 
color might be easily communicated to this iiiixtiire; 
but they prefer tlie orangi‘ I’olor, produced bj- ci r- 
tain compositions, the prcjiaration of which has no 
relation to that of varnish, and which has Iktu 
successfully imitated with saline nii\tnre.s, in wlii«di 
orpiineiit is a principal ingredumt. The nails an' 
heated before they are immersed in the varnish, and 
they are then s]>read out on sheets of dry paper. 

Gold -colored Lacker^ for Brass -work j IVatch- 
cases, Wafch-kei/s, See . — 

G oz. of .‘iced lac. 

2 oz. of amber, 

2 oz. of gum guttip, 

24 gr. of extract of red sanifil wood in water 
GO gr. of dragon’s Idood, 

3G gr. of Oriental saffron, 

4 oz. of pounded glass, and 
3G oz. of pure alcohol. 

Grind the amber, the seed lac, gum gidtie, ^nd 
dragon’s blood on a piece of porpliory ; then mix 
them with the jumnded glass, and add the saffron, 
after forming with it an infusion of the arcohol and 
an extract of the sandal wood. The varnish must 
then be completed as before. The metal articles 
destined to be covered by this varni.sh are heated, 
and those whicii will admit of it are immersed in 
packets. 1'he tint of the varnish ^nay be varied, 
by modii^'ing the lUxses of the coloring substances. 
LatJbQl' a less drying quality . — 

4 OZ. of seed lac, 

4 oz. of saiidarac, or mastic, 

^ oz. of dragon's blood, 

3G gr. of terra merita, 

30 gr. of gum giittee, 
t'i oz. of pounded glass, 

2 oz. of clear turpentinf. 

32 oz. of spirits of turjumtine. 
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Extract, by infusion, the tincture of the coloring 
substances, and then add the resinous bodies accord- 
ing to the directions for compound mastic varnish. 

Lacker or varnishes of fliis kind arc called chang- 
ing, because, when applied to metals, such as 
co])pcr, brass, or hammered tin, or to wooden boxes 
and other fbrniture, they communicate to them a 
more agreeable color. Besides, by their contact with 
the common metals, they acquire a lustre which 
approaches that of the precious metals, and to 
which, in consequence of peculiar intrinsic qualities 
or certain laws of convention, a much greater value 
is attached. It is by means of these changing var- 
nishes, that artists are able to communicate to their 
leaves of silver and copper, those shining colors 
observed in foils. This product of industry becomes 
a source of prosperity to the manufacturers of buttons 
and works formed with foil, which, in the hands of 
the jeweller, contributes with so much success to 
produce the rays of light w'hich doubles ^hc lustre 
and sparkling quality of precious stones. It is to 
varnish of this kind that we are indebted for the 
manufacture of gilt leather, which, taking refuge in 
England, has given place to that of the papier niachc, 
which is employed for the decoration of palaces, 
theatres, &.c. 

In this last place, it is by the effect of a foreign 
tint obtained from the coloring part of saffron, that 
the scales of silver disseminated in confection d* 
hl/acinthc reflect a beautiful gold color. 

The colors transmitted by different colo»*ing sub- 
stances, require tones suited to the objects for which 
tliey arc destined. Tlie artist has it in his owm 
jK}\\cr to vary them at ideasiire. The addition of 
aniiatto to the mixture of dragon’s blood, saflVoii, •*. 
or some changes in tlic doses of the mode intended 
to be made in colors. It i6, therefore, impossible 
to give limited formula!. 

To make Lacker for various 7Vw/tf.-“Mix sepa- 
rately, 

1 oz. of gum guttce in 
32 oz. of spirits of turpentine, 

1 oz. Hiiiiutto, anil 

4 oz. of dragon’s blood, also inscodratc do.NCS 
of turpentine. 

These infusions may be easily made in the sun. 
After fifteen dajs exposure, pour a certain quantity 
ot Uicse liquors intet a flask, and by varying the 
do*<es different shades of color will be obtained. 

They may be employed also for ('hanging alcoholic 
varnishes ; but in tliis ease, the use of saflron, as 
well as that of red saiidiU wood, which does not suc- 
ceed with essence, wuJl soon give the tone necessary 
for Vinitating, with other tinctures, the color of gold. 

ON ALBUMEN. 

Aloumex is found of the greatest purity in the 
white of eggs, being combined only with a minute 
l>ortion of soda and water. It abounds also in the 
sirtnn of the blood, the vitreous and crystalline 
hunuiuis of thetiye, in the dropsical fluid, the skin, 
cedhd.xr incmbrane, &c. It is easily dissolved in 
cold water, but soon passes into putrefaction ; when 
heated, it begins to solidify at 134°, coagulates at 
Ifld® , and at 212" shrinks, and dries into a horny 
mass. When diluted with water it does not so 
easily coagulate, but when once solidifled it becomes 
enlirely insoluble iu that menstruum, and can be 
dissolved only in the pure alkalis potassa and soda. 
It is coagulated by the acids and metallic oxides, 
also by tlic muriates of tiii and gold, ferry oeyatiuret 


of potassium, acetate of lead, and nitrate of silver ; 
bi-chloride of mercury, however, is the most deli- 
cate test of albumen, as water containing only the 
1.2000 part of its weight, is rendered turbid by a 
single drop of a saturated solution of this salt, being 
converted thereby into calomel, a toxicological fact 
of great importance. On the addition of concen- 
trated Sulphuric acid it becomes black, and exhales 
a nauseous smell, but if a gentle heat be applied it 
is re-dissolved, and a solution of a beautful red 
color is formed. Strong hydrochloric acid gives it 
a violet tinge, and at length hecom^y saturated with 
ammonia. Nftric acid at 70° drsengages a large 
quantity of azotic gas, and if the heat be increase(l, 
hydrocyanic acid is formed. After which carbonic 
acid and carburetted hydrogen are evolved, and the 
residue consists of water, containing a little oxalic 
acid, cover(^d wuth a light, yellow colored oil. 
When macerated for a month in dilute nitric acid it 
is converted into a substance very analogous to 
gelatine. If dry ])otass or soda *06 triturated with 
albumen, either liquid or solid, ammonical gas is 
evolved, anj the rpsidui^n, if calcined, yields a 
prussiatc of the alkali. If mixed with alcoliol it 
separat(*s in the form of w hite insoluble flo(!Culi. 

We will now* enter u]H)n Ih^* various hypothcs(!s 
w’hieh have been adv.uu'ed to account for tire co- 
i^ulatioii of rdbiimcn, whicli w'as based upon its 
suppositious impt>sition, being “ free soda, «llm- 
men, and water;” and this was interred to be the 
case, because soda appeared at the negative, and 
albumen at the posil've pole of a voltaic battery 
W'hile it was under its influence. iJeat is stated to 
cause coagulation, ‘‘by thenvater abstracting t^c 
soda, and leaving the albumen isolated) which is 
merely stating the eflVet without the cause. Tlve 
acids and melallic oxydes are said to decom])(tsc it, , 
by uniting with the alkali.^* the eombiiflition 
of the oxides and alkali is cfleeted it is* rather difli- 
ciilt to conceive ; and alcohol prt'cipitates the 
albumen, by ” uniting with the water,** Rerr. wo 
have two diflereitt causes for the same effort. With 
regard to the neutral salts no explanation has been 
givTn in what manner they effect coagulation. It is 
w'cll known that biehloridi^ of mercury is converted 
into the proto-chlorul^ when mixed with white of 
eggs, a fact which so strongly militates against the 
alkaline tlicory, tliat it is impossible to overcome it, 
for if the alkali is the aefing re-ngent, binoxide, and 
not ])roto(!hloride s'nould have been precipitated. 
Oxygenation has also been asserted ns the cause. 
Its weak atflnity for water has been an hypothesis, 
whereby almost any rc-agent is cajiablc. of taking it , 
from it. Dr. Ure, however, attributes it to cohe- 
{:ive attraction, and which, indeed, appears to be 
the most plausible of any. ' 

Seeing how multifarious and conflicting are the 
opinions concerning congulatioii, it ajipcars jiretty 
evident that we have not yet arrived at a corr(!Ct es- 
timate respecting the coiistitufeion of albumen. It 
would appear from the effects which electricity pro- 
duces on it, that it was a compound of a radical and 
base, but the quantity of soda is so small that wc can- 
not fairly come to tliis conclusion, especially as the 
soda is ill a free state, wliich is evident (^om its action 
on test paper. Its ultimate elements ar«ns follow! : 


Carbon . * . 



Hydrogen 


7.540 

Oxygen . 


23.872 

Nitrogen 


15.705 
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So that we cannot be surprised at the appearance of 
the various compounds which arise during its de* 
composition, seeing it contains every clement neces- 
sary for their production, but in what manner the 
(dements themselves are arranged in the shape of 
radical dud Ijase, we ns yet know nothing, although 
we cannot but conclude that sometliing of the sort 
does exist, and that the aflinitLes which they exert 
for other bodies, is the cause of the various decom- 
]»(>sitions alluded to. For in the case of the 
oichioride of mercury, 1 eq. of chlorine must have 
!>cen abstracted ^and combined with some oth(;r base 
t hnn soda. This |ihcnomenon of the coagulation of 
alhuinen, has so much attracted the attention of 
jiliilos^liors, because it is not found in any other 
organic body whatever. So, in conclusion, as to 
I he cause of coagulations by heat^ wc can only say, 
there exists so strong a cohesive attraction among 
its particles, that very slight causes effect its separa- 
tion from water, and when heat is ajiplied, the 
liter with the soda in solution (\xjiands, till it is 
beyond the spht'i’c of attraction of the particles of 
albumen, the. attra(;tiou qf cohesion is tlien exerted, 
being no longer 0 ])poscd l)y the water *and alkali, 
and it is thus li^ft in an isolated state. When mixed 
Avilh the CO nceul rated alkali it is again dissolved. 


ENG HAVING BY VOLTAIC ELECTRICITY. 

(Uesnmedfrom jtage 3114 
“ To Procure Fac-shniles of Mednls^ — This 

Tiuy be done by two JUFerent mcHiods ; the one, 
by depo.sitrng a mould of the voltaic raeUl on the 
Jace of tlie medal, '(having first heated it, and ap- 
plu‘d -wax,) apd then deiiosifing the metal (by a 
'siib*scffpi(mt operation) dn tlm mould so formed. 

“ Bu^the onore ready way is, to take two pieces 
of milled aheet lead, ((last lead not being etjually 
living surfaces pi^rfeclly clean and* free from 
iiuienlioiii^ Put the medal betwem the tno piecjcs 
«>r lead, subjecting the wliole to pressure in a screw 
pri'>s. A comjilete mould of lioth sides is thus 
Ibrim'd in the lead, .showing the most delicate lines 
piTf'eet, (ill reverse.) TwenU^ or even a hundred, 
«d’ these, may be so formed o\\ one sheet of lead, 
and are*‘depositcd by the voltaic process witli equal 
or greater facility ; as, the^iorc extensive tlie. appa- 
ratus, the more regularly and e.xpcditiously does the 
operation proceed. Those portions of the. .surface 
of the lead, wheie (he moiilils do not occur, may 
be varnished, to neutralize the \oltaie ac^tion ; or, 
( a whole slieet of copper being deposited,) the 
voltaic medals may afterwards be cut out. ^ 

“ A ])ie(ii' of wire niii.st now be .soblered iieally lo 
the. baek of the leaden plate ; it is then ready to he 
put in action. 

. A VoUaic Imprean'ionfrom n Plaster or Clay 
Model , — I took two models of an ornament, one 
mailc of clay, and the other of pla.stcr of Paris ; 
.soaked theni.for some time in lin.sced oil ; took them 
^out, and suffered them to dry — first g(*lting the oil 
clean oil* the surface. When dry, I gave them a 
tliin coat of miistie varnish. Whim ilie varni.sh was 
as nearly (j^y as jiossible — but not thorovyhly so, I 
sprinkled some liron^ powder on that portion I 
wished to make a mo^ of. This powder is princi- 
pally eorn|)oscd of mercury and sulphur. I had, 
however, a complete metallic eoaliiig on the surface 
of my mo^el, by which I *was enabled lo deposit a 
hiirfaec oi (Ripper on it, liy llu; voltaic nii'thod 1 have 


already, described. I have also gilt the surface of a 
clay model with gold leaf, and have been successful 
ill depositing the copper on its surface. 

When the plaster or clay ornament is gilt with 
gold leaf, or bronzed, a copjier wire should he 
attached to it, by miming through from the back, 
until the point appears above tlie front surface — 
or level with it will be sififficient. The other end 
must then be attached to the binding screw con- 
necting it with the zinc, in all respects similar to 
any of the foregoing methods. 

“ To obtain any number of copies from an already 
engraved Copper-plate , — A copper-plate may be 
taken, engraved in the common manner — the lines 
being in intagUo, Procure an equal-sized piece of 
sheet lead ; lay it on the engraved side of the }i]ate, 
and pnt both under a very pov)erful press ; when 
taken out, the lead will have every line, in relief, 
that had been sunk in the copper. 

“ A wosd engraving may be operated on in like 
manner; — as lead being pressed into it will qot 
injure it. 

** A wire may now be soldered to tlie lead, then 
bed it in a box ; and put it into the whole voltaic 
apparatus, — when a copper-plate, being an exact 
fac-simile of the. original, will be formed. 

“ In this proecss, care must be taken that Urn 
lead is clean and bright, as it comes from the roller 
in the milling process, and consequently free from 
any oxidation, which it soon acquires, if exiiosed 
to the atmosphere. It should be ]nit in action us 
seoii as possible af>(*r being taken out of the jiress. 

“ To Copt/ a Wood Engraciny , — I may pre?)iise 
that, but for the plasticity and perfectly urielastie 
properly of lead, the discovery would bo of Init 
comparatively small value. Plumbers who have 
handled the substance for the greater jiortioii of 
their lives, arc a.stoiii.shed to find it so smsccptible 
of pressure; on the contrary, wood engravers did 
not, until now, imagine their Idoeks would stand 
the pre.s^ure of a screw ]iress on a lead surfai'i? with- 
out injury ; hut such is the fact in both in.stances. 
In the maimer in which box wood is uscil for wood 
engravings, be.iiig horixontal sections, it will sustain 
a pre.s.siire of 8000 lbs. without injury, provide.d tlie 
pres.sure is perfixtly pcrjicndieulur. 

** The wood engraving being given, take a piece 
of .sheet lead the reqiiisilc .‘^zg ; let its superficies 
be about oue-eighth of an inch larger all round than 
that of the woode.n block. The lead must now bt; 
planed with a eornmoii plane, just as a piece of soft 
wood : the tool termed by the joiner the try plane 
docs best a clear bright surface is thus obtaine.d, 
suidi as I have been unable to get by any oiler 
means. The engraved .^urfiiee of the wood must 
now be laid on the phiiied siirl'.iei* of the lead, and 
both put carefully in tlie press; should the engraving 
have more than two inche.s of .superficies, a copying 
press is not powerful enough. Whatever press is 
u.sed, the sulijeet to he copied, mast be cautiously 
laid in the centre of the pre.ssure, as a very slight 
lateral force will in some degree injure the proecss. 
The load to be impressed upon must rest ou the 
iron plate of the press, as must the back part o. 
the wood engraving; the pressure to be appb’r'f 
regularly, and not, os in some cases, with a jerk. 
Whim the pressure is deemed complete, they may 
be taken out ; and if, on examination, dm is 
not found to be completely up, the wood engraving 
may he neatly relaid on the lead, again su)>- 
niitlod to the press, using the i»amc precaution 
as before. 
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“ Wlien the loud is t;ik(jii oat a wire should be 
soldered to it hnmediatehjj and pat into the appara- 
tus without loss of time, as the less it is subjected 
to the action of the atmosphere the better ; — care 
should also be taken not to toucdi the surface with 
the fingers. In the pamphlet I stated the length 
of time usually taken to deposit the required thick- 
ness of metal ; — I have be'en since able to abridge 
that period three or four-fold, as 1 keep the solutions 
at a temperature of from 120 to 180 Fahrenheit. 
It has been suggested to me, by Mr. Crosse, of 
Broomfield, to keep tht^ solutions boiling, which 
still further inerease.s the rapidity of the deposition. 
Contrary to the general chemical analogy the depo- 
sited metal is of a much superior quality to that 
deposited by the very slow action of a common 
temjierature. 

At the time it must be borne in mind, that if 
the process is quickened by strengthening the solu- 
tion in the positive cell by the addition olt an acid, 
the metal deposited in the opposite one is of a very 
inferior quality ; so much so as to be totally unfit 
for any practical purpose. Under these circum- 
stances the deoxidating process is not complete, the 
de])Osit being a reddish brown protoxide of copper; 
tliis last, if let remain for a few days longer, 
undergoes a still further change, it then becomes a 
black oxide of copper, such as may be used for 
organic analysis ; and, vrere 1 to pursue this branch 
of chemistry, I should never resort to any other me- 
thod of obtaining it. The above proce.ss will apply 
to copying engraved copper-plates, or medallions. 

** I have al>o been able to obtain imprc>sions 
from wood engravings by the following method. 
Take a piece of tin foil the size, or tliereabouts, of 
the engraving ; place it on the engraved surfiice ; 
over this place a pices of sheet India rubber, and 
juit the whole in a pn‘ss ; on taking out of which it 
will be found the tin is thoroughly impressed into 
the line.s of the wood. A coating of plaster of 
Paris must now be laid on the tin to about half an 
inch in thickness; when set, the ishole may lie 
taken off the wooden block, it will he fouinl tliat 
the tin adheres to the jiktster, and leaves the face of 
the engraving. Tlie tin surface may now he depo- 
sited on to any require^d thickness. The above was 
tried on a coarse wood engraving. I am unable to 
say how it might ansijTf for a fine one. 

** 1 have been more than once reminded of the 
fusible metal, that melts at a temperature of boiling 
water, but had no ojiportuiiity of trying it ; it might 
be applicable fur cojiying wood engravings. 

“ On iho. Managemrut of the Apparatm. — Next 
to electro-magnetism, th(;rc is no brunch of science 
that requires more dexterous manipulation than 
voltaic, or electro-chemistry ; the most trifling film 
of oxidation often retarding the action of the most 
powerful apparatus. But, in the present instance, 
slow action, and simplicity of arrangement, being 
the predominating features, such nice attention to 
ininutiic is not absolutely necessary, — or at lca.st 
not so much so aib to deter those hitherto unacquainted 
with the subject from practi.sing. 

In ail cases, to ensure a metallic connection, 
Mnding-screws are preferable to cups of mercury ; 
but, in using them, the copper wire, where the at- 
tachment is made, must be brightened with a jiiece 
of emery paper, — also the point of the screw, where 
it presses on the wire. In soldering the wires to 
the plates, let as little resin be used as possible ; sal 
ammoniac, or dilute muriatic acid, answers the 
purpose much better. 


“ In these experiments, 1 have iuviiriably found 
an egnat sized piece of zinc to answer best. In tlic 
construction of galvanic batteries in general, I am 
aware, this is a mooted point with high authority ; 
but my own practice, which has been by no means 
small, with batteries of every construction, 'has led 
me to the opinion that,, wherever slow and e(iuable 
action is required, the positive and negative elec- 
trodes should be of equal superficial area. Although 
amalgamated zinc plates are preferable where com- 
bined intensity and continuity of action are n’quired, 
they must not be used, under any^ circumstances, 
for the present purposes. It will, likewise, be found 
to be essential that the thickness of the zinc be equal 
to that of the required deposition. 

“ I^t the porous bottom of the interior vessel, 
containing the zinc, be a little larger than either of 
the electrodes. 1 have hitherto used, for this purpose, 
cither bottomless glass cylinders, or wooden bo.xcs, 
varnished, with plaster bottoms ; but I should 
recommend a well glazed earthenware vessel, having 
no bottom, but a slight rim projecting inwards, to 
secure the plaster. Tlve zjpc should be of^casionally 
taken out of*the arrangement, during continuance of 
the process, and cleansed by washing it in water ; 
the saline solution may also be renewed. 

“ Oystals of suli>liate of cof»per should be added 
from time to time, to the cupreous solution ; but, 
should the deposition vetpiire to he thick, and loiig- 
contiiiued, it will be necessary to take out the cupre- 
ous solution once or tv\ice during tlic operation, and 
add an entirely fn-sh, one, — as the sulphuric acid, 
necessurily set free after the dcoxidisement of the 
copper, when it predoininates,to any extent, prevents 
the required action from taking place on the copper ; 
instead of which, a sub or di-oxide of copper is 
deposited, in the form of a reddish browui powvlcr — 
the solution being ren(h*rcd ^.colorless. .Wherr this ' 
takes place, the plate should be taken ^ut, ^nd well 
washed in very dilute nitric acid. 1 have tru'd 
several methods to take uj) the sulphuric ac^d it 
was set free ; pure clay answers this purpose jnTtty 
W'cll, the acid combining to a certain extent with it, 
and forming a sulpliate of alumina, or alum, at the 
bottom of the vessel. ^ 

“When the voltaic, copper is bent, it breaks at a 
.similar angle to cast cdpper ; but when heated to a 
red heat, and slowly cooled, it assumes S(;fncwhat 
of tlie pliability of rolltd slieet copper, i ‘quiiing 
to be beiL^ several times before breaking ; shouhl 
it now be beaten on an uiivih it will resume its 
brittlcnesc, 

“ It may be filed, polished, and cut with .shears, 
in the usual manner — the surface acqtiiriiig as fine a 
|)olish as the copper in use among engravers. 

“ Should a thick iniLss of nict.il be raqui.'titc for 
any ])ractical purpose ; as it w ould require a consi- 
derable lup.se of time before it could be obtiiincd 
by the voltaic process, the back of the dcjui.-^ited 
metal may be thickened or filled up with solder, 
in a maimer already practised in the arts, without 
the slightest injury to the surface or te;itiire of the 
deposited metal. 

fConcliuh'd on page 411. 

REVIEW. % 

The Sidereal HeavenCt and other Suhjech connected 
with Astronomy. 584 Pag%and numerous Plates. 
Ward & Co. Faternoster Row. 

Onk of the very best and cheapest book.s of the 
season. Of solid scientific character, of^ clear and 
elegant style, of eonviiiciiig and juJicioi|s argument 
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elegant style, of conTincinfr and judicious argu- 
ment, vf careful arrangement, and of that firm 
principle which all who arc well disposed so love to 
contemplate. The Author, Thomas Dick, l.l.d., 
is already favorably known to the public as the 
uutl or’ of that widely extended work, entitled 
“ C'*l(j.‘<tial Scenery.'’ The present is in the same 
style; wid, if pos.siblc, of yet greater cx<!elleiioe. 
To 4 oto.froni such a work, that is, to select pas- 
sages is cAtreinely difficult, for having chosen one 
pas.>«aj;c we arc, on further reading, apt to desire 
to introduce iiipre than enough, each one appearing 
bettw than the J'orrncr. ’J’he Publisher, too, has 
got Uj) the woi k with much care, taste, and expense, 
so tl^it is fit for the drawing-room, as well as tlie 
library. \Vc give the following ])assage as an 
exarii|jle, to show the sUle and mode of reasoning 
\vhi«;h pervades tin; whole : — 

“ This earth, and all the huge planets, satellites, 
and comets, comprised within the range of the solar 
system, beat a veiiy small jiroportion to that splen- 
did luminary which enlightens our day. The sun 
is five hundred times Ij^^ger than th(^ whole, and 
w’ould contain within its vast circumference thirteen 
hundri'd thousand globes as large as our world, and’ 
moie Hum sixty millions of globes of the size of the 
moon. To eonteiniflate all the variety of scenciy 
on the surface of thus luminary would require more 
Lhuti fifty-five thousand years, although a landscape 
of five thousand square miles in extent were to pass 
before our eyes every hour. Of a globe of such 
dinumsions, the most vigoro*js imagination, after 
its boldest and most extensive excursions, can form 
ly ade(|uate conception. It appears a kind of 
universe ifi itself; and ten thousands of years would 
. be requisite before human beings, wulh their present 
^ faculhes, eouid thorougldy investigate and explore 
its’vJR^t diiiKjnsions an4 its hidden wonder.s. 

“ grett as the sun and his surrounding pla- 
, nets are, they dwindle into a point when xvc wing 
o\tf« tli»iit towards the/ starry firmamefft. Defore 

• t^erould jirrive at the nearest object in this finna- 
ineiit, we behoved to pass over a .space of at lea.st 
twenty billions of mileain extent, — a space wdiich a 
eannon ball, flying with its utmost velocity, would 
not jiass over in less than four millions of years. 
lleiK every eye in a clear winter’s night may behold 

. about if thousand shining orbs, most of them emit- 
ting their splendours frofti spaces immeasurably 
distant ; and bodies at such distances must necessa- 
rily be of immense magnitude. There is rea.sou to 
believe that tlie least twinkling star which our eye 
can discern, is not less than the sun in magnitude 
ami in splendo'ur, and that many of them are even 
a hundred or a thousand times .sujierior in magnitudi| 
to that stupendous luminary. lJut bodies of such 
amazing size and splendour cannot be sujipo.sed to 

• have been created in vain, or merely to diffuse a 
useless lustre over the wilds of immensity. Such 
an idea would be utterly iiicoiisi stent with the 
perfections of the Divinity, and all that wc kiiow^ of 
his characteik from the revelations of his word. If 

^his earth would have been ‘ created in vain,’ had 
it not been inhabited, so those starry orbs, or, in 
other w'ords,g|:hoBe magnificent suns w'ould likewise 
have been greated in vain, if retinues of worlds and 
myriads of intelligent ^'iiigs wCte not irradiated and 
cheered by tlu’ir beiiiis^ iiilliienee. 

•‘Tfie.'^e thou^ulld .star^, tlicii, whicli the unas- 
bihlcd eye can perceive in the canopy of heaven, 
may be cojjisidcred as eonnected witli at least fifty 
thousand v^rhls; compared with llic amount of 


whose population all the inhabitants of our globe 
would appear only as ^the small dust of the balanee.’ 
Here the imagination might expatiate for ages of 
ages in surveying this jiortion of the Creator’s 
kingdom, and be lost in contemplation and wonder 
at tlie vast extent, the magnitude, tlie magnificence, 
and the immense variety of scenes, objects, and 
movements which would meet the view in every 
direction ; for here we have jiri'scuted to the mental 
eye, not only single .suns and single .systcni.s, such 
as that to which we heluug, but suns revolving 
around suns, and sy-^tems around systems, — systems 
not only double, hut treble, tpiadruple, and multi- 
ple, all in complicated but harniuuious motion, 
jicrforming motions more rapid than the swiftest 
planets in our system, though some of them move a 
hundred thousand miles every hour, — finishing 
periods of revolution, some in thirty, some in threa 
hundred, and some in one thousand six hundred 
yeois. We behold suns of a blue or green lustre 
revolving around suns of a white or ruddy color, 
and both of them illumiiinling with contrasted co- 
lored light the same ju»hcmblage of w^orlds. And if 
the various onlcrs of intelligence connected witli 
thc.se .systems were unveiled, what a scene of gran- 
deur, magnificence, variety, diversity of intellect, 
and of wonder and astonishment, would burst upon 
the view 1 Here w'e might be apt to imagine that 
the whole glories of the Creator’s empire have been 
disclosed, and that we had now a jirospect of 
universal nature in all it.s extent and grandeur. 

‘‘But although wc should have surveyed the 
w'hole of this magnificent scene, we should still 
find ourselves standing only ou the outskirts, or 
the extreme verge of creation. What if all the 
stars which the unassisted eye can discern be only 
a tew scattered orbs on the outskirts of a clu.ster 
immensely more numerous } What if all this scene 
of grandeur be only as a small lucid siieck com- 
pared with the whole extent of the firnianient ? 
There is demonstrative evidence from ohserintion 
that this is in reality the case. In one lucid circle 
in the heavens, scarcely perceptible on a cursory 
view of tlie tirmament, there are twenty thousand 
times more stars di.stingiii.shablc by the telescope 
than what the. naked eye can discern throughout 
the visible canopy of heaven. The milky way, 
w'erc it su])p()sed to contaij^ ^he same number oi 
stars throughout its wdiole extent, as have been ob- 
served in certain portions of it, would comprise no 
1 ^sK than 20,191,0U0 stars; and as each of these 
stars is doubtless a sun, if we suppose only fifty 
planets or worlds connected with each, we shall 
have no less than 100,955,000, or more thafi a 
hundred 7mtiio7is of worlds contained within the 
spa<’# occupied by this lucid zone. Here an idea 
is presented which conijiletely overpowers the human 
faculties, and at which the boldest imagination must 
shrink back at any attempts to form an ajiproxi- 
mate conception. A hundred miliions of worlds I 
Wc may state .such a fact in numbers or in words, 
but the brightest and most expansive human intel- 
lect must utterly fail in grasping all that is compre- 
hended in this mighty idea ; and perhaps intelligences 
possessed of powers far superior to those of 
are inadequate to form even an approximate 
tion of such a stupendous scene. Yet this 
magnificent and overpow'ering as it is to limited 
minds such as ours, is not the scene of th** universe, 
it is only a comparatively insigniheaid .^peck in the 
map of creation, which beings at remote distances 
ay he unable to detect in the canopy of their sky, 
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or at most will iliscem it only ns an obscure pointin the 
furthest extremities of their view, us we distinguish 
a faint nebulous star through our best telescopes. 

** Ascending from the milky way to the still 
remoter regions of space, we perceive several 
thousands of dim specks of light which powerful 
telescopes resolve into immense clusters of stars. 
These nehuloi^ as tliey are called, may be con- 
sidered as so many milky ways, and some of them 
are supjiosed even ‘ to outvie our milky way in 
grandeur.’ Above three thousand of these nebula: 
have been discovered ; and if only two thousand 
be supposed to be resolvable into starry groups, 
and to be as rich in stars at an average as our milky 
way, then we are presented with a scene which com- 
prises 2000 times 20,191,000, or 40,382,000,000, 
that is, more than forty thousand millions of stars. 
And if we suppose, as formerly, five planetary globes 
to be connected with each, we have exhibited before 
us a prospect which includes 2,019,10(f{d00,000, 
or two billions, nineteen thousand one hundred 
millions of worlds. Of such a number of bodies 
we can form no distinct conceptions, and tnucli 
less can we form even a rude or approximate idea 
of the grandeur and magnificence which the whole 
of such a scene must display. Were we to suppose 
each of these bodies to pass jn review before us 
every minute, it would require more than three 
millions, eight hundred and forty thousand years of 
unremitting observation before the whole could be 
contemplated even in this rapid manner. Were an 
hour’s contemplation allotted to each, it would re- 
quire two hundred and thirty millions, four hundred 
thousand years, till all the series passed under re- 
view ; and were we to suppose an intelligent being 
to remain fifty years in each world, for the purpose 
of taking a more minute survey of its peculiar 
scenery and decorations, 100,955,000,000,000, or a 
hundred billions, nine hundred and fifty-hve thou- 
sand millions of years would elapse before such a 
survey could be completed ; a number of years 
which to limited minds seems to approximate to 
something like eternity itself ” 

MISCELLANIES. 

Composition of the Atmosphere, — M. A. Cheval- 
lier states the following as the results of his re- 
searches on the composition of the atmosphere : — 
1st. In general, the air of Paris and of many other 
places contains and organic matters in solution. — 
2nd. If the water deposited from air (dew) by cool- 
ing be examined, it is found to contain ammonia and 
organic matters. 3rd. The quantity of ammonia 
contained in the air is often pretty considerable. — 
4th. The presence of ammonia is easily explained, 
because this gas is produced under many circum- 
stances. 5tb. The composition of atmospheric air 
may vary in certain localities, from a great number 
of particular circumstances, as the nature of the 
combustible employed in great masses, the decom- 
position of animal and vegetable matters, &c. &c. 
The air of London contains sulphurous acid, that of 
the sewers of Paris contains acetate and hydrosul- 
phnret of ammonia ; air taken near the bassins de 
Montfau9on contains ammonia and its hydrosul- 
phurc*.— journal de Pharmacie, 

jE lereal Oil of Wine, — It is well known that a 
mixt e of alcohol and water in the same proportions 
as tl y exist in wine has scarcely an odour, whilst 


a few drops of wine remaining in a bottle will be 
easily recognised by its smell. This characteristic 
odour, which is possessed by all wines in a greater 
or less degree, is produced by a peculiar substance, 
which has all the characters of an essential oil. 
This substance is not to be confounded witli the 
aroma of wine ; for it is not volatile, and appears 
to be different in various kinds of wine, and in tlie 
greater number it does not exist at all. When 
large quantities of wine are submitted to distilla- 
tion, an oily substance is obtained towards the end 
of the operation ; it is also procured /Vom wine lees, 
and especially from that which is ^deposited in the 
casks after fermentation has commenced. 

This sethercal oil forms about one 40,000dp' part 
of wine. In its original state it has a strong flavor, 
is usually colorless, but owing to the presence of a 
small portion of oxyde of copper, it is sometimes 
greenish : when this is separated by hydrosulphuric 
acid it is colorless. The mode of purifying this 
substance will be mentioned aft^r its composition 
and principal properties have been described. 

This sethc^cal oil of wine contains a considerable 
quantity of oxygen ; but its constitution is very 
different from that of the oxygenated essential oils 
hitherto known. It consists o( a new peculiar acid, 
analagous to the fatty acids, combined with a:ther ; 
and it of course is one of the class of compound 
aethers. It is the first instance of the occurrence 
of an (ether which is insoluble in water, and pro- 
duced during the vinous fermentation without the 
intervention of the themist. The strong resem- 
blance which, this substance bears to the essential 
oils, ought to cause them to** be studied under tl^'i 
same point of view, and it is probable \liat light 
may be thrown thereby upon this class of organic 
compounds. To the new acid MM. Liebig i^d 
Pelouse have given the name^Of eenanthic acut, and 
to the essential oil uinnnthic cether, — PhiloK Mag, 

Ueceipt for Purple Fire. — Reduce each of the 
following ingredients separately to a fine powd''** ; 
mix them by dtirring carefully ; and lub them' 
through a hair sieve. The mixture will, when made 
into rocket stars, and iriflavied, burn with a fine 


purple light : — 

Chlorate of potash . . . 2 oz. 
Black oxyde of copper . . 1 oz. 
Sulphur 1 oz.*^ 


Receipt for Green iFVV?. — Mix, as above directed, 
the following ingredients ; which, when burnt, pro- 
duces a green flame : — 

Dry nitrate of barytes . . lb. 

Chlorate of potash ... 4 oz. , 

Relagar, or still better . 1 2 oz 

I Metallic arsenic . . . J 

Charcoal 1 ^ 02 , 

Sulphur 8 oz. 

Receipts for Red and Blue Fire, (see page 328.,^ 
Tortoiseshell Boxes, — Horn and tortoiseshell boxes 
are thus formed : — These substances being placed in 
brass moulds, and subjected to the action of strong 
screw-presses, which are placed in boilers ; ftnd^^ 
when heated, the screws being turned, compel these 
softened substances to unite firmly together, and 
to receive the forms given to them bj^. the moulds. 

A glue, which may assist in their unian, can also 
be made of the rasfiings 0^ tortoiseshell ; by ex- 
posing them in close vessels, with a little water, to 
the action of heat, under pressure, in the manner 
of a Papin’s digester. 
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T|ie balloon conitnicted by the brothers Montgol- 
fierf and as has before been alluded to as the first 
aeronautic machine, of sufficient buoyancy to carry 
any coiisiderafile weight into the air, was totally 
diflarent, ‘not merely in principle, but appearance, 
frdm those at present in use. Now, as is well 
known, a balloon is but a globular silk bag, with a 
boat-shaped basket, or car, attached to a net-work 
of ropes which passes OTer it. That made by 
h^tgolfier, and first used by M. de Rosier, was 
decorated with much trouble and expense, and 
composed of silk, partly covered with gold, span- 
gles, and scarlc^ velvet. The lower part, or car, 
was a gallery onfficiently large for the aeronaut to 
walk round, the centre Ijpng hoflow, and holding 
the iron frame-work, In which the fire was placed. 
The introductory cut shows the pattern and oma- 
■Bental character of Montgol^er's balloon. 

vot. i.-§2. 


At the same period that the original discoverers 
of aerostation were thus astonishing the whole pe^ll 
a of France, attempts were made by others, partira- 
larly by Messrs. Charles and Roberts, to achieve 
something equally interesting, though upon the 
same subject. 

The levity of hydrogen gas had been already 
discovered, and Mr. Charles was desirous of em- 
ploying it to Inflate a balloon. His attempts were 
at first much ridiculed, and be was t^braided for 
endeavouring to discover any other principle than 
that already made. Undeterred, however, by such 
discouraging circumstances he shortly was en- 
abled to prove the truth of his imaginings, for, 
on the ist of December, 1783, he, with Mr. 
Roberts, ascended from the Tuilleriee, wade a 
most successful voyage, and descended in perfiect 
safety. 
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Various ascents with the rWal balloons were 
about the same time made in different countries of 
Europe, by Montgolfier, Andreani, Fleurant and 
Madam Thible, Rosier and Proust, Guyton, Mor- 
veiftti, li’ Abbe, Bertrand and Yestu, in France. 
Abbe Carnius, in Rhodes. Lunardi and Blanchard, 
in England. Lunard^ ascended from the ArtiUerj 
Ground, London, on the 21st of September, 1784, 
amid a concourse of many thousands of spectators. 
He afterwards repeated the experiment in different 
parts of England, and during the following year in 
Scotland. I'his active person took an expeditious 
but careless way of filling his balloon, which was 
one upon the hydrogen principle. He had two 
large casks sunk into the ground for their better 
security, in which he deposited 2000 pounds of the 
borings of cannon, divided by layers of straw, to 
present a larger surface ; an equal quantity of sul- 
phuric acid, or oil of vitriol, diluted with six times 
its quantity of water, was poured upoifthe iron, and 
the hydrogen gas, now formed, without being cooled 
or washed, was immediately introduced into the 
balloon. 

To Lunardi succeeded Blanchard, who performed 
not fewer than 36 voyages through the air, and 
acquired a large sum of money for his exhibitions. 
His most remarkable voyage was across the British 
Channel, in company with Dr. Jefferies, an American 
gentleman, on the 7th of January, 1785, in a clear 
frosty day ; his balloon was launched from the 
cliffs of Dover, and after a perilous course of two 
hours and tliree quarters, arrived in safety on the 
edge of a forest near Calais. 

All these ascents had been hitherto conducted 
with the most perfect safety, though some of them, 
besides that of Blanchard, not without danger. But 
soon afterwards, namely, on the 15th of June, 
1785, the enterprising Rosier, and his friend Ro- 
main, after ascending to a height of above 3000 
feet, were precipitated to the ground and dashed to 
))ieces^ in consequence of their balloon catching 
fire. It consisted of a large silk bag, filled with 
hydrogen, and with a smaller fire balloon attached — 
a spark from whi<'h occasioned the catastrophe. 

Among the greatest dangers to which sronauts 
are exposed is that of a too rapid and premature 
descent. To guard in some degree against the risks 
arising from the p(v;urrence of such accidents, the 
parachute was afterwards introduced, being intended 
to enable the voyager, in case of alarm, to desert 
his balloon in mid-air and drop, without sustaining 
injury, to the giound. Blanchard was the first who 
(Constructed parachutes, and attached them to 
^oalloons, for the sake of effecting his escape in case 
of accident. During the excursion which he underf 
took from Lisle, about the end of August, 1785, 
when this adventurous aeronaut traversed, without 
halting, not less then 300 miles, he let down a 
dog frqm a vast height in the basket of a parachute, 
and the poor anim^ falling gently through the air, 
reached the gpround unhurt. 

Since thkt period the practice and management 
of the parachute have been carried much farther 
by other aerial travellers, and particularly by M. 
Garnerin, who repeatedly descended by that machine 
from the region of the clouds. 

This ingenious and spirited Frenchman visited 
London during the short peace of 1802, and made 
two fine ascents with his balloon, in the second of 
which he threw himself from an amazing elevation 
with* a parachute. This consisted of 32 gores of 
white canvas, formed like an umbrella covering, of 


23 feet diameter, at the top of which was a round 
pim of wood, 10 inches broad, and having a hole 
in Its centre, admitting short pieces of tape to fasten 
it to- the several gores of the canvas. About 4 feet 
and a half below the top was a hoop of 8 feet 
diameter, attached by a string from each seam, so 
that when the balloon rose the parachute hung like 
a cifirtam from this hoop ; below it was suspended a 
cylindrical basket, covered with canvas, about 4 
feet high and two and a quarter wide. In this 
basket the teronaut placed himself, and rose majes- 
tically from an inclosure, near Nerth Audley Street, 
at 6 0* clock in the evening ofr the 2nd of Septem- 
ber. . ■ After hovering 7 or 8 minutes in the upper 
responi of the air, he cut the cord whiq)^; attached 
the balloon to the parachute ; — it instantly expanded 
— vibrated to and fro with violence — passed over 
Marylebone and Somers Town, and descended in a 
field in St. Paucras. The shock, however, was so 
violent, that Garnerin was thrown on his face and 
somewhat hurt. * 

Since the pbove period, erostation has not given 
rise to agy material noaslties worth relating, though 
hundreds of ascents have since been made ; indeed, 
ballooning is a popular amusement, and sronauts 
employ their experience as f. means of private gain 
and public exhibition. The names of Graham, 
Sadler, Harris, and others, are well known, and the 
fate of poor Mr. Cocking will be long remembered. 
Mr. Green also deserves particular notice for his 
celebrated trip in the ** Monster Balloon," with 
which he travellrd from London to Nassau, and 
which he is now endeavouring to adapt for a passage 
to America. This great and hold enterprise he 
hopes to accomplish by attaching* wings to bis 
balloon, to guide it in its course ; tlie annexed extract 
explains what is at present known upon the subjqct, 
and is the last improvement science* and Ingenuity 
has accomplished in favor of «ro8tiAion.e 

** Novel Experiment^ in jErostation , — A ser'n?. 
of ver^ interesting experiments was priratel'^ exhi- 
bited in th» lecture room of thq, P61ytecia.iic 
Institution, in Regent Street, on Tuesday afternoon, 
by Mr. Green. That celebrated leronaut has long 
entertained the opinion that a balloon voyage from 
the continent of America to Europe may be sai'ely 
and certainly effected, founded on repeated observa- 
tions in the atmosphere, which have le(^ him to the 
conviction that, wbaCbver may be the direction of 
the winds below, the current of air above invariably 
traverses from some point between the north an^ 
west. Mr. Green has kept a regular log of all his 
numerous voyages, and in no instance, (we qre 
informed,) has a single exception to this rule been 
encountered. To get into, and remain in, this 
current it is, however, necessary that the balloon 
should be kept at a certain altitude ; and to show 
how this could be effected was one of the objects: of 
the experiments. The machinery made use of by 
Mr. Green is both simple and portable, and is 
constructed upon a well-known pneumatic principle. 
It is composed of two fans, or blades of 
attached to a spindle, which, passes through wie 
bottom of the car. The fans are of one longitudinal 
piece, to the centre of which th^ spindle is fixed, 
after the manner of a windmill, witl% but two wings 
or arms, and tHbir blato present a given angle 
horizontally, in which dneoVion they move. The 
effect, as we witnessed it, was as follows 

** A miniature balloon, of about three feet 
diameter, was filled ‘with common <H)al gas. To 
this were attached the koop, netting, and car, and 
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in the car a small piece of spring mechanism was 
placed, to give motion to the fans. The balloon 
was then balanced ; that is, a sufficient weight 
was placed in the car to keep it suspended in the 
air, without the capacity to rise or inclination to 
sink. Mr. Green then touched a stop in the 
mechanism, which immediately communicated a 
rapid rotary motion to the fans, whereupon the 
machine rose steadily to the ceiling, from which 
it continued to rebound until the clock work had 
run out. Deprived of this assistance, it imme- 
diately fell. The reverse of this experiment was 
theu performed. * The balloon was first raised into 
the air, and then balanced. A similar motion was 
imparted to the fans, the action of which in this 
case however, reversed, and the balloon was 
immediately pulled down to the ground by their 
forces. A more interesting effect still was then 
exhibited. The balloon, with the guide rope 
attached to it, was balanced as before, the guide 
rope having a small Jtrrass weight fixed to the end 
of it. The fans were then removed from under 
the car and placed sideways upon it, by which 
their action became vertical Upon m<Aion being 
communicated, the balloon floated in a horixontal 
line, dragging the guide rope after it with the 
weight trailing along the floor, and continued to do 
so until the mechanism ceased, when it immedi- 
ately became stationary again. These experiments 
were frequently repeated with complete success. 
Mr. Green states, that by these simple means, a 
voyage across the Atlantic mi^ be performed as 
easily as one from Vauxhall Gardens to Nassau, 
and he calculated that from three to four days will 
be 9ufficient,for*the unaertaking. JVow verrom. 
Meanwhile, we must do Mr. Green the justice to 
say, that his experiments were grafted upon sound 
seientif^ knowlfidge. JTe know he contemplates 
no such absuc^ity as impelling a balloon against 
the wind,*wbich is an impossibility. All he desires 
to gain a point or tn^, if need be,« in the 
iK^[M^*which he is going, an^ to maintain 
iminself at* a certain altitude by extraneous 
assistance. 'I'lie required size of the fans for his 
Monster” balloon wodld be about six feet in 
\g|^th, and the machinery by which they would be 
turned would be placed inside tlie car, to be 
governed /t the wiU of the persons there. These 
experiments will probably ^e practically carried 
out during the summer, when the public will have 
a fair opportunity of judging how for they are 
-* cnpal)le of securing safe transit over four thousand 
miles of ocean, which appears to us to be, under 
any circumstances, a most perilous undertaking.” — 
The Times. 


TRANSFERRING OLD PAINTINGS TO 
NEW CANVAS. 

Thk art of removing paintings from the cloth or 
wood on which they are originally done, and trans- 
ferring them t<| new grounds of either kind. 

^For those on cloth or canvas, the method is as 
follows : — Let the decayed picture be cleansed of 
all grease that^may be on its surface, by rubbing 
it very gentl^Lwith cram of stale bread, and then 
wiping it witn a very ^ Hneff cloth. It must 
then be laid with th^ace downwards on a smooth 
table, covered with fun i)aper, or the Indian paper ; 
and the cloth on the reverse must be well soaked 
'^uh boiling^water spread upon it with a sponge 


until it is soft and pliable. Turn the picture with 
the face upwards and stretch it evenly on the table ; 
pin it down with nails at the edges. 

Having melted a quantity of glue, and strained 
it through a flannel cloth, spread part of it, when 
a little stiffened, on a linen cloth of the size of 
the painting ; and when this is set and dry, lay 
another coat over it — when* this has become stiff, 
sprdkd some of the glue, moderately heated, over 
the face of the picture, and lay over it the linen eloth 
already prepared in the most even manner, and nail 
it down to the picture and table. Then expose the 
whole to the heat of the sun, where it may be secure 
from rain, till the glue is dry and hard— then re- 
move it from the table. Turn the picture with 
face downwards—let it be nailed as before ; raise 
round its edges a border of wax, forming a kind of 
shallow trough with the surface of the picture, into 
which pour a corroding fluid, as oil of vitriol, or 
spirits of ^alts, (the last is to be preferred ;) 
diluted to such a degree, determined by previous 
trials, that it may destroy the thread of the C 3 u\^ 
without discoloring it. When it has answered the 
purpose, drain it off tli rough a passage made ki 
, the wax border, and wash by repeatedly pouring 
fresh water on the clotli ; the threads of the cloth 
must then be carefully picked out, till the whole 
be taken away, hein^ lima freed from the cloth, 
must be well washed with water and sponge, and 
left to dry. 

In the meantime prepare a new piece of canvas, 
and having spread some hot glue, melted with a 
little brandy or spirits of w'ine, over the reverse 
of the painting, lay the new canvas while the glue 
is hot, and compress them together with plates of 
lead, or marble. When the glue is set, remove 
the weights, let tlie cloth remain till the glue has 
become hard and dry, then the whole must be 
again tunied, and the bordt'r of wax rei)Iaced ; the 
linen cloth roust be destroyed as before ; the 
painting must then be freed from the glue by washing 
it with hot water and a sponge. The painting, may 
tlicn be varnished, and if the process has been 
well conducted, it will be transferred m a perfect 
state. 

When the painting is on wood it must he done 
in the same way, witli this exception, that after 
the face has been covered with the linen cloth, in 
the preceding ])rucess, it must laid on a blanket 
several times folded, and the wood planed away 
as thin as possible, not to touch the paint. The 
process is afterwards the same as before. 

J. OR — , 

ENGRAVING BY VOLTAIC ELECTRICITY. 

(Resumed from page 407, and concluded ) 

The former papers communicate all that the 
original writer, Mr. Spencer, has handed down in 
various publications on this interesting subject. 
The next remarks are by Mr. Sturgeon, as given 
in his ** Annals of Electricity ;” they w'ill, perhaps, 
afford hints to the experimentalist, which may 
assist in the further application of the subject. 

My dear Sir. — In our conversation, on the 
subject of taking fac-simile impressions, in copper, 
of medallions, coins, &c., by the process of voltaii>'"i» 
you will remember that the idea occurred to me of 
giving them silver or golden surfaces, by a similar 
voltaic process ; employing a solution of either of 
those metals in connection with the 
instead of a solution of copper. Turuiug the 
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8 oTer in my mind whilst walking home, a 
thought itruck me that a complete medallion of any 
kind of metal might easily be made by the voltaic 
process ; or the molallion might be constructed of dif- 
ferent metals and in a variety of ways, which it would 
be found difficult to imitate by any other process. 

** The following are s^tme of the methods : — 

** Let a matrix of each side of the medallion, in- 
tended to be copied, be made in the usual way, by 
means of the alloy usually called Newton's fUsible 
metal i and let the metal be about an eighth of an 
inch in thickness. To the back of this metal is to be 
soldered one end of a copper wire, and to the other 
end a piece of zinc, which is afterwards to be 
amalgamated. The metal in which the matrix is 
formed is now to be covered with a thin stratum of 
either varnish or wax, leaving bare the matrix only. 
The wire is also to be covered in a similar manner, 
and is to be bent so as to adapt the voltaic metals 
to their respective positions in the ve^fels holding 
the liquids employed. In a few hours the matrix 
will have received a coating of precipitated metal 
from the solution, which may be either gold or 
silver ; the thickness of the coating will depend upon 
the time. When this coating is supposed to be of ' 
sufficient thickness, remove &e solution of the silver 
or the gold, as the case may Jbe, and replace it by a 
solution of the sulphate of copper, and, in the course 
of a few days, you will have a considerable thick- 
ness of copper precipitated on the silver coating on 
the matrix. These two metals will adhere firmly 
together so as to be one piece. When this young 
semi-medallion is removed from the matrix, it will 
have a copper body with a silver or a gold face.-* 
Its twin-sister may be formed by proceeding in the 
same way, with the matrix formed from the oppo- 
site face of the original medallion, and, when the 
process is completed, the flat copper sides inay be 
soldered neatly together, so as to form a complete 
medallion similar to the original one. 

** By a similar process a complete medallion may 
be formed, having a gold surface on one side and a 
silver one on the other. 

** Another beautiful variation may be made by 
the following process. Imagine that we wanted a 
medallion whose prominent parts should be of gold, 
and the rest silver. The h^ of Newton, for in- 
stance, with its ipq^, to be gold. Varnish with 
wax every other part of the matrix, and put it in 
galvanic action in a solution of gold. In a few hours 
a golden head and motto will be formed. Now re- 
move the gold solution ; and clean the matrix of its 
coating of wax. Now put the matrix in voltaic ac- 
(<tion in a solution of silver, and the fkce of the new 
medallion will be filled up with silver. If the body 
of the medallion is to be silver, the action may be^ 
continued for a few days ; but if the body is to be 
of copper, proceed, as before directed, widi a solu- 
tion of sulphate of copper. Similar processes give 
infinite scope to the ingenious in varyfog and orna- 
menting this scale of voltaic productions.” 

« W. BTUnOKON. 

We will now venture to offer a few remarks. — 
First, as to the solutions used. Sulphate of copper 
in a saturated state is essential ; the solution in con- 
tact with the zinc is immaterial ; salt and water is 
good, but water with a few drops of sulphuric 
is still better ; but not, however, so much acid 
as Mr. Spencer recommends, for then the chemical 
action is too great, and the zinc is wasted. 

It is not necessary to apply clay or anything else 
lO the solution of copjier, under the imnression that 


the sulphuric acid is in excess ; for it will be found, 
that as fbst as the copper is deposited, the acid is 
drawn away from the solution through the diaphram 
to the zinc, and that keeps up the action. This may 
be experimentally proved ; for, although the solu- 
tion becomes colorless, yet it is not acid to tile taste. 

Next, as to the matmial t > form the division be- 
tween *the two electrodes, or poles. Plaster of Paris 
will, as Mr. Spencer says, answer very well ; but 
still better if mixed up with equal proportions of 
powdered Bath brick, whic i renders it more porous. 
A common small garden pot will jo, a cork being 
inserted into the bottom of it. ]Vhat is far better 
is a roll of brown paper two or three times doubled, 
wd to keep it tight tied at top and bottom. ,Such 
a tube may be made by rolling brown papw round 
a ruler, tying it at the top, and covering the bottom 
over with three or four folds of the same, tying that 
part also. A tube such as this will answer for all 
kinds of pot batteries. The size and shape of the 
piece of zinc used is not very material ; a rod of zinc 
and plate of copper will do as well as if they were oi 
the same s^pe and size.^ 

Mouldsr Mr. Spencer says, should be of lead 
these we have tried : they will answer ; but are in- 
finitely inferior to those made of fusible metal. But 
there is a very great difficulty^n casting the moulds. 
The best meth^ of accomplishing it, that we know 
of, is as follows : — 

Premising that the alloy to be used is made of 
five parts of bismuth, three lead, and two tin, 
melted together. >jfhen in a state just melted, pour 
a sufficient quantity of it upon a piece of paper, 
placed upon the hewth-stope ; let the medal which 
you desire to mould be quite cold^; audwhen'^he 
fluid alloy is nearly ready to tet, dash the medal 
down upon it, with an even but considerab^ forcif, 
like a light blow. The a^oy, if in a right statev 
will exhibit a most perfect and sharp impression of 
the coin or medal. This process, simple as it may 
appear in writing, is attduded with some difficulty f 
and if the tynv succeed once in four oi five 
may think himself fortunate. * 

We now conclude this subject —not that it is ex- 
hausted, but because spaefi does not allow a greater ' 
extension of it. / 

* CANKER IN TREES. ^ 

Vahioub are the caiaes said to bring on this 
desolating disease. Bad or wet soil and subsoil 
exposure to cold bleak winds, in high situations « 
particularly ; stricture of the bark ; frost in spring, 
checking the circulation of the sap ; external injuries 
of different kinds ; insects lodgings in the cracks, and 
under the old bark ; the infirmities of decrepit old 
age in those varieties long cultivated 4n Britain ; — 
improper stocks, or improper grafting. .Though 
others seem to be of a different opinion, yet Mr. 
Knight thinks that no tropical application will, do 
any good, and that the disease U not of the bark but 
of the wood : and I am inclined to believe that this 
may frequently be the case ; for, oi% removing can- 
kenNi branches, I have often remarked that tlmvfog 
heart was infected and discolored, and the wood 
under all the three different barks rotten or diseased. 
And that it often proceeds from tfle infirmitieB of 
decr^it old age, in those^arieties long cultivated in 
this island, lam also convince^ from itsbeiugsovery 
destructive to young trees in new gardens, in many 
of which it is very prevalent, where these old kinds 
are found. — Mem, Gated, Hor, 8oe, 
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ANSWERS TO QUERIES. 

47 — Whalt i9 the cause qf Elasticity f Ekaticity 
is one of the properties of matter, inherent in cer- 
tain suifstances, W the cause of it is no more known 
to us than is the cause of weight, hardness, or mal- 
leability. It is easy to form hypotheses to explain 
all these matters, and to say that elasticity arises 
from the particles of bodies, although tenaciously 
united together, having for each other a certain re- 
pulsive force, frhich is exerted to restore them to 
their first forin,^when any force which has com- 
pressed them is removed — or we may say that elas- 
ticitf^s inherent in those bodies which are com- 
posed of hollow atoms, but either explanation is un- 
aatisfactory and without proof. 

'62 — Haw is Indian^Rubber Moulded into Shoes? 
A mould of proper shape is attached to the tree 
from which the Indian-rubber exudes ; this flows 
nver the mould and forms the shoe — or else the 
liquid Indian-rubber is rubbed over the proper lasts. 
[Such is the explanatiqp given to the Editor by 
Mr. Macintosh.] • 

65 — How ere Medallion Wafers to be made?- 
Color Salisbury glue by means of Brazil wood, tur- 
meric, or the like ; 411 up the hollow part of a seal 
with any colored powder (white is the best,) made 
into a paste with thick gum water, having the flat 
part clear ; then pour as much of the melted 
colored glue on the seal as will lie upon it, and let it 
dry in a gentle heat ; whetr used, wet the paper 
where the wafer is to Im appliM, and place the back 
•pf the wafer pn the ^t papar- 

86 — Why are Eggs coagulated when boiled^ and 
unable afterwards to resume their fluid state ? See 
Albumen, p^e 404. 

* 98 — What is the £aiue of the Rotatory Motion 
af a Jfatch Glass sliding doum a Table ? Thera is 
no cause for a nonentity ; it is not a fact that it 

4 — is the constructiotL of the Eccentric 
Chuck? It is a chuck which has a groove and 
sliding piece across it, as well as the adaptation of 
moving round, by which means the centre of the 
a work appended to it may be made to turn round 
any required centre. A fBller description of, and 
specimens of work done by itf will be inserted in the 
taext volume. • 

127, 128— What is the result of Medicated Earthe 
on the Coloration qf Flowers f also, Is it possible 
4o produce a blue and scented Dahlia ? Considering 
that the water which the roots of plants absorb is 
impregnated* with various salts and animal matters 
it might* be supposed that these would affect^ t^r 
■color, as* well as their luxuriance of growth*; Imt 
such is not fbund to be the case. Mr. Knight, we 
believe, tried numerous experiments on this subject, 
but without success ; and modern gardeners have, 
of late years, been extremely anxious to procure 
dahlias scented like primroses ; and also a red 
labamam, 0 but have failed in the expected results 
of their experiments. Some plants assume in culti- 
vation almost endless tints — for example, the garden 
ranunculus is of all colors but a light blue, but it is 
by no iMafls proved, nor even surmised, that such 
Tarietier depend uimn the iihsorption of any parti- 
cular ingredient^ w 

\Z2~-‘Requested the method qf French Polishing ? 
Seejjage 370. 

iSs — What kind of Chalk will mark clearly 
upon dtass ? No material will mark clearly upon 
glass, ttomsB it be either greasy or sugary ; perhaps. 


for such a purpose, lithographic chalk might answer, 
if not, a chalk might be make of lamp-black, trea- 
cle, and gum water. Those artists who write, or 
gild upon glass, sketch out the design first with a 
pointed piece of tallow. 

140 — How are Magnets made ? See pages 348, 

and 373. • 

141 — How is Brass Bronzed ? See page 398. 

142 — XT o Plummet be suspended over the side 
of a Mountain, would it be attracted out of its per • 
pendicularity ? Certainly, in proportion to the 
mass of the mountain, and the square root of the 
plummet’s distance from it. This was tried and 
proved by Dr. Maskelyne. 

151 — What is Madder Carmine, and how pre~ 
pared? Madder carmine is a pigment prepared 
from a plant of that name. For the following pro- 
cess of making it, the Society of Arts voted Sir R. 
EngerfieU their gold medal. Inclose 2 ounces troy 
of the finest Dutch crop madder in a bag of fine and 
strong calico, large enough to hold three or four 
times as much. Put it into a large marble or por- 
celain mortar, and pour on it a pint of clean, soft 
water, coM. Press the bag in every direction, and 
pound and rub it about with a pestle as much as 
can be done without tearing it, and when the water 
is loaded with color*pour it off. Repeat this pro- 
cess till the water comes off but slightly tinged, for 
which about 5 pints will be sufficient. Heat all the 
liquor in an earthen or silver vessel till it is nearly 
boiling, and then pour it into a large basin, into 
which a troy ounce of alum has been previously put. 
Stir the mixture together, and while stirring, pour 
in gently about ounce of a saturated solution of 
potash. Let it stand till cold to settle ; pour off the 
clear yellow liquor, add to the precipitate a quart 
of boiling soft water, stirring it well, and when cold 
separate, by filtration, the carmine, which is ^ an 
ounce. If less alum be employed the color will be 
somewhat deeper ; with Ipss than*! of an ounce, the 
whole of the coloring matter will not unite with the 
alumina. Fresh madder root is equal, if hot supe- 
rior, to the dry. 

152 — What Threshing Machine is applicable to 
Clover Seed ? The best threshing machine is de- 
cidedly that of Mr. Meikle ; it is worked by two 
horses, and is the kind universally adopted in Scot- 
land, and the north of EnglUMl. 

154 — How is Rice Paper made, and qfwhatf 
Answered on page 367. 

155 — How are Steel Pens Browned or Bronzed ? 

By dipping them into the liquid mentioned in 
page 398, and afterwards heating them grackally 
and evenly. ^ 

IbS^Why does Friction produce Free Electric 
city ? The same general answer given to Query 47 
is applicable to this also, for we can only say, that 
such is the nature of the electric fluid ; but why it 
be so is unknown. 

159 — How can Glass Windows be rendered semi’- 
Opaque, and how made to appear Crystallized? 

Is/ method, — Make some comnfon paste, color it 
if you please, and brush it over the windows, finish- 
ing it by dabbing it all over with the ends of tlie 
hairs of the brush. Water will wash it off at any t/me. 

2nd method, — Take a piece of common putty, 
and dab it repeatedly on the glass till the effect is 
produced; turpentine will clean it off : or the win- 
dows may be painted with any oil or varnish color. 

3 rd method, — ^Wash the glass over with a brush 
dipped in fluoric acid ; this will instantly corrode 
the glass. 
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Mh Rub the panes of glass over with 

fine emery powder and water, by means of a smooth 
cork. Figures or ornaments, if painted on this 
ground glass, with Canada balsam, will be transpa- 
rent, while the rest remains semi-opaque. 

hih method, — Make a^ strong solution of Epsom 
salts in vinegar, and apply the same to glass with a 
large camel’s-hair pencil ; in a short time the salt 
will crystallize, wliich will present a beautiful ap- 
pearance ; this may be rendered permanent, even 
in a damp place, by giving the glass a coat of white 
varnish. If you wish to imitate stained glass, grind 
with a little spirits of turpentine, for blue, Prussian 
blue ; for red, lake ; &c. Sec. ; mix this well with 
the above varnish, which will give the crystallization 
a very pretty effect. Almost any other salt may be 
used, instead of the above, as for example, sal am- 
moniac, Glauber’s salts, &c. A saturated solution 
of si)irits of wine and camphor is also occasionally 
employed. Water will remove any of the prepara- 
tions. 

163— JTbfc ia Wire to be covered with Silk or 
Cotton 7 See page 369. 

166— /fotc can Oil Paintings be transferred to 
New Canvas 7 Answered on page /ll. 

169— Hoto is Gilding on Glass performed, such 
as is sometimes seen tn the chemists' windows 7 
By merely applying first to the glass a coat of gold 
size, according to the shape or figure you wish to 
represent ; then allowing it nearly to dry, some hue 
gold leaf must be applied. 

Another method, — Moisten the surface of the 
part to be gilded with gin ; then float on the gold 
leaf and hold the opposite side of the glass to the 
hre ; the spirit will evaporate, and the gold will be 
smoothly attached to the glass ; then paint those 
parts of the gold you wish to remain, and when 
this is dry wash off the rest. 

170— do^ Candles become white by storing, 
and also have their illuminating power increased 
thereby? Is their illuminating power increased 
thereby? I trow not! all oily, fatty substances 
give the best and purest light when fresh and new, 
simply because they are then pure.— a cor. 

\Tl-~What will soften hard Putty? Soft soap 
applied to the putty and allowed to remain on about 
one hour. ,, ^ 

\lZ—How is Wood prepared for the Wood-En- 
graver 7 The box (the only wood used, except pear 
tree for common purposes,) is cut into transverse 
sections of exactly one inch in thickness, and then 
pLned upon the surface, so as to be perfectly smooth 
-^«o other preparation is necessary ; it may, if more 
convenient, be reduced to a perfect surface in the 
lathe. 

176— Can Ventriloquism be acquired, and if so, 
how 7 Answered on page 396. 

Ill— How is Paper, Sfc, Embossed? By being 


6r8t damped, and then passed between engraved 
rollers, or else in a press between two dies. Em 
bossing of all kinds is similarly executed. 

\1%—What is the Ground Nut, and how can its 
Oil be extracted 7 Tlie ground nut is the produce 
of a South American leguminous plant, called 
Arachis hypogesa, whose pods have the peculiar 
property of forcing themselves into the ground 
while ripening their seeds ; hence called earth nuts. 
They are of a whitish color, and of an oblong form, 
are of frequent sale at the grocers jp London, and 
will grow well in the hot- house, The oil is ex- 
tracted by simple pressure assisted by heat. 

179 — How is Black-Lead prepared for Pencils 7 
The best pencils are made of Cumberland black- 
lead, sawed up into long strips, and glued into the 
channels prepared for them. Other kinds are made 
by mixing powdered black-lead with size, and squeez- * 
ing this paste into the wood ; the quantity of size 
being in proportion to the degaze of hardness re- 
quired. Tlie very commonest pencils, such as the 
Jews are so^ famous for ipuking, are filled with a 
mixture of black-lead and sulphur melted together. 
Shell-lac melted and mixed with black-lead, when 
in a melted state, forms excellent pencils, particu- 
larly hard pencils. According to the proportionate 
quantity of shell-lac, so will be the degree of hard- 
ness of them. 

181— ^010 does Nitrate of Soda act as a manure, 

and what quantity per acre is most beneficial 7 Its 
action, as well as thi|^ of nitrate of potass, or salt- 
petre, is probably the dissolving various matters in 
the soil, which a sickly cropocannut sufficiently do, 
thus rendering them more easy to be absorbed 6y 
the roots. It answers no good purpose when ap- 
plied to vigorous crops, but much assists . those 
which are sickly ; particularly wheat .efopsj find 
these only will warrant the expense. It is, used in 
the quantity of from half a hundred weight to two 
hundredweight per acre; fts best applicatipn, ap- 
pears to be as R top dressing, sowing broa^T'C^h' 
while the wheat is young and in blade. ^ 

182— Hbta are Stencilled Letters made 7 Thin 
sheets of hardened brass have the letters drawn upon 
them by liand, or ebe by anotlier stencil plate, and. ^ 
then they are cut out with the point of a knife, 
laying the plate to be 0 })erated upon either on a , 
piece of smooth wood oiwa sheet of lead. 

\%Z—What Metal is fit for Parabolic Mirrors 7 
Those given as specula metal, page 236. ^ 

\%\—With what are the Letters on Door Plates 
filled so as to be hard and durable 7 Nothing is 
so good for this purpose as common black sealing 
iwax. Heaf the plate, rub in the wax, *and, when 
quite cold, clean the whole off smooth«twith a flat 
bung and emery powder or paper. 

Quisiu 135. M9. 150. 164. 167, 168. 171, 174, 175, and 180 • 
are unavoidably transferred to Volume II 
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Drawing and paintuig 13 

Drawing and ^rspective. 
Elements of, reviewed .... 47 
Drawing paper, joining of . . 159 
Drop of glass, query on • • • . 312 
Dynamical effects 63 


Eaine, or inflammable snow 309 
Earth, the, its dimensions . . 63 
if generated by vege- 
tables 56 

Eccaleobion, the 51 

Eccentric chuck, construction 

of 413 

Echoes, remarkable 200 

Eclipses, a query respecting 207 
Economy of gas 6 


PASI 

Effervesemg draught, sound of 207 
Egg, query on the breaking of 207 
why coagulated by heat 413 

Elasticity, cause of 412 

Electricid amalgam .*. 45 

apparatus .... 11, 43, 44 

attraction 177, 314 • 

cement 130 

eel 253 

— excitation 3, 43 

— experiments, J, 10, 44, 

57, 84, 106, 130, 178, 314, 

377, 392 

Ex. 1. Excitation of brown paper 
—2. Adhesion of a featberdu''*' 
ditto— 3. Of several feathen— 

4. Adhesion and motidn of a 
pith ball— 5. Excitation of am- , 

her and sealing wax— 6. Of 
white paper— 7. Of silk rib- 
bons— 8. Of a bunch of long 
hair — ^9. Of a^ane of glass— 

10. Of quaruT — 11. Of 
lump sugar — 12. Of coffee an 
grlntllivih-13. Of stockings — 

14. Of glass tubes— 15. Attrac- 
tion of to a feather— 16. Its 
power given to a ball— 17. Ac- 
tion of shown— 18. Kxcitaticn 
shown by tiinishlng— 19. By 
boating— 20. By evaporatiun— 

21. By sifliiw— 22. By cutting 
wood. Ate.— The sulphur cone 
23. Experiment with ditto— 24. 

Ctlau wrapped in tin-foil — 25k 
Varnished— 26. 27, 28. 29. Kx- 
mrlmeuts with ditto— 30. Glass 
lubes and feathers— {tl. Fea- 
ther electrometer— 32. Lever 
•lectromsier— 33. Double feu- 
ther electrometer— 34. 36. Re- 
pulsion of llnSn threads — 36. 
GiassTeathers — 37. The fright- 
ened head of hair— 38. Radi* 
ating feathers— 39. ^lectrii 
flsb — fO. Flying feather— 41. 
Animated tbread-^2> SCs- 
peiideit leaf— 43. The moving 
leaf— 44, 45. Dancing images . 

46, 47. Pith balls— busr.'.'-^av. 
%pendeiikite — 49. Klectric swing 
— 50. See -saw — 51. Rope 
dancer— .*>2. Spider— 53. Spin- 
ning sealing wax. 

Electrical jars, simple 307 

kite 57 

machine, query on. . 271 

— iqimense ditto . . . • . 105 

machine, plate 105 

Electricity, atmospheric .... 332 

— compared with gal- 
vanism 160 

Electricity, &c.. Lectures on, 

review^ 71 

Electricity, printing by; ... . 77 

theories of 166 

Electric fluid, universality of 3 

subterraneons passage of 96 

Electrics and conductors. ... 84' 
Electro-magnetic batteries . . 217 


machine 209 

— permanent 220^ 

— the largest 79 

Electrophorua 44 


Electro-type, 247, 303, 405, 411 

Account of apparatus-wTo en- 
* grave q i a plate of copper— 
Deposit k sob^. voltaic plate— 
Procure fac-similes of medals 
—Deposit from a plaster cast 
•^n eitfraved plate— To eopy 
a Wood ongravlng— Manage' 
ment of the ipparatno.* 
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ElectrometerB Hf 315 

The quadrant— SauMeure'B but- 
tle— Goulomb'a Tortion, &c. 

Emetine 123 

Enamelling, process of, 383, 397 
Snamel for dial plates— Division 
inar)i8 — Composition of the 
white enamel— Green, yellow, 
re^ blue, and black ditto. 

England, vegetable produc- 
tions of. 8 

Engraving bj^alvanum. (See 
Electro- type.^ 

Engraving on nmrble 192 

E ngra vings, cleaning of .... 160 
EssISRial oils, distilUtion of 359 

Etching on ivory 259 

Ever-pointed pencils, to make 128 

Eudiometer 380 

Experiments with discs of cards 15 

■ glass tubes 48 

— • Sask of water 223 

Explosions, sub-mariiin • ■ « • 277 


Fancy woods .... 237, 252, 286 
Fantoccini 6gures, dow made 311 
Fats, different kinds of , . • . 267 

Fecula, preparation of 64 

Fermentation 66 

Fires, colored, how produced 

255, 328^408 
Firing gunpowder by galvanism 2 1 

— by eleptricity a 148 

nakes snow, form of ... . 32 
Flames, differently colored . . 255 

Flint, pet rifi tction of 76 

Fldbr-cTffS, manufaoture of 309 
Flowgr an A shell brooches . . 31 

Flowers of wax 143 

— ^Iflprishcd by sdSp .... 192 

’^nffid f^Krriting 17^ 

Foils 238 

To color foils— ruby. Knrnt't red, 
amathyst, blue, eagle tnaniie, 
yellow, green, and other colurs. 

' Formation of pearls ^. . 279 

Fossil infusoria 37 

• ^ woods, sections of ... . 55 

— seasons indicated by . . 60 
Freezing, why preventive of 

putrefaction 160 

French milk of roses 32 

shipping 20 

pplishing 370 

Receipt for the true polish — 
another ditto— improved ditto 
— water - proof ditto — bright 
‘ditto — polish for turner's work. 
Prepared spirits— strong |iollsh. 
Friction, why productive of 

electric effects 413 

Frosts 258 

Fruit of i|sx 22, 61 

Fumigating pastiles 127 

Fungi, preservation of, 284, 294 

Fun^n.. 200 

F^on.^ \See blowpipe, and 
analysis of minerds.) e 

Gallic actd, how procured . . 224 
Galvan jpm, conducive td mus- 
cular action 118 


PAOS 

Galvanism, ffrit^ powder by 21 
lighting apartments by 252 

— making medals by 393, 

405, 411 

Gas burner, bat*s-wing .... 136 

— by a new process .... 304 

economy of. • . 6 

jars, graduation of. . . . 87 
manufacture of 113 

— oxygen, its preparation 
and properties ...... 292, 299 

Gases, effect of on vegetation 328 

Gasometers 185 

Gem-cutter's paste 192 

Geology of Manchester .... 319 

Gilding of silver 104 

-' ■■■ proceu of 365, 380 

Gold powder for gilding— To gild 


or steel— By a solution of gold 
—Amalgam of gold— To gild 
• by amalgamation— Glass and 
porcelain— Writings, drawings, 
kc, — Edges of paper— Oil gild- 
inff on wood— TO gild by bur- ^ 
nisning— Copper by amalgam • 
—Steel— To heighten the color 
of yelftiw gold— Of green gold 
— ^f red gold— To separate 
gold from gilt copper, he. 

Glaciers, remarks on . . 270, 275 
Glass-blowing apparatus. . . . 201 

process o4 242, 269 

Glass, crystallization upon . . 413 

drilling of 360 

— — rendered semi-oj^aque 413 

staining of 250 

gilding upon 414 

— — ^ tubes, to cut 230 

etching for thermometers 240 

Glue formed of rice 64 

■■■■ •— for modellers 160 ' 

for the mouth 159 

Turkish 112 

Gluten, its properties 104 

Grafting trees 52 

Graduation of gloss vessels . . 87 
Granite, artiffcial, for roads, 55 

Graphic mirror 337 

Grecian painting 351 ; 

Ground nut, what it is .... 414 < 
Gum, British, to make .... 32 
Gunpowderffred by electricity 148 

by galvanism 21 

Gymnotus, or electrical eel. . 253 


Hair, how sorted into lengths 359 

Hair pencils 31 

Halos, their cause 104 

Harmoniphon, the 272 

Heat increased by cold air . . 144 

passing through glass. . 64 

Ueliography 215 

Hops 200 

Horizontorium 65 

Horn, how to be dissolved . . 271 
Hyacinths blossomingin water 388 
Hydrogen, effect of, on the 

salts of silver 195 

Hydrometer 229 

Illustrations of Mechanics, 
review of 62 


VAOU 

Image in a globe of water . . 232 
Immensi^ of the universe . . 406 
Impressions from seals .... 208 

of leaves 352 

Improved milk 51 

Incantations, theatrical .... 24 
Incubation, progress of ... . 51 
IndestructibUity of matter . . 38 

Indian blow-pipe 156 

ink, making of 261 

— rubber tubra 344 

rubber, how moulded 

into shoes 413 

Infusorial animals .... 339, 367 

fossil 37 

Inlaying mother of pearl. ... 64 
Ink of various kinds 164 

Preparstiun of black ink— gold 
ink— ailver ink — indelible ink 
— red ink— green ink— yellow 
ink— China ink. 

Ink for marking linen 208 

sympathetic 243 

for zinc labels 224 

white 360 

Inscriptions on coin, &c. . . 149 
Insects in cabinets, destroyed 287 
-• — kUled for cabinets, 72, 272 
Insects, history of, 118,131, 171 

Instantaneous lights 48 

Iodine, where found 120 

Isomorphism, doctrine of ..211 

Ivory, artificial 192 

bleached 203 

- — ■ etching upon 259 

Jennings’s night telegraph . . 30 
Joyce’s stoves, fuel for ... . 6 

Lackering, process of 402 

To prepare brass work— To clean 
old work — ^To lay on the lacker 
—Lacker for brass — Philoso- 
phical instruments — Watches, 
watch keys, &c.— Of various 
tints. 

Lacker, receipts for 312 

Lapidary’s apparatus 273 

Lathe cl^q^s 345, 401 

description of 137 

Laws of Matter and Motion, 

review of 38 

Leather, liquid 280 

patent, varnish for.. .|128 

Leaves, casts of ^159 

Lenses, formation of 347 

for microscopes 133 

Letter weights 361 

Letters on door-plates, how 

filled up 414 

Ught, the Bude, Argand, 
Beale, Drummond, &c. . • 187 
Light, is it a substance or a 

power 56 

Light, how deep it penetrates 

into the ocean 

Light, instantaneous 

— ■ — a painter 1® 

houses, new ligb^ f®>^ • • 

Lighting by galvanism .... 252 

Lightning, rapidi^T 12fi*» 

difference of sheet and 

2®^ 
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Lightning cause of 332 

— - subterraneous passage of 96 

Lime cement 317 

separation of, from mag- 
nesia 272 

List of chemical substances 260 
Litmus, discoloration of /. . . 172 
Lobsters, why reddened by 

boiling 160 

Longevity of bees 389 

Lucifer matches, to make . . 48 
luminous animds 138 


Mackerel sky 190 

Madder carmine 413 

Magic lanthorn, construction 

of 17 

Magic lanthorn, screens for 35 

sliders for 36, 223 

mirrors 10 

Magnesia, separation of .... 272 
Magnetic relations of metals 12 

conjuring box 41 

Magnetism, its cause 72 

Magnets, to make 306, 348, 373 
By electro • magnetism — Pro- c 
duced by tortiou — Percussion 
— The solar ray— Mr. Canton's 
method of friction — Making by 
single touch — By contact — Dr. 
Knight's method — Duhamel’s 
method — Mr. Mitchell's, or 
double-touch method— Morse 
shoe magnets — Professor Bar- 
low's method — Mr. Knight s 
iron paste magnets. 

Magneto-electrical machine 257 
Mandril, query on the motion 

of 176 

Manchester as it is, review of 318 

its geological features ..319 

Marble, British 266, 291 

cleaning of 232 

engraving on 192 

polishing of 309 

Marbling paper, &c 302 

Mariner’s compass, discovery 

of 71 

Marking linen, &c. 16, 19^ 

Marmoretum cement 72 

Materials for paper . . 42, 85, 94 

photogenic drawing . . 26 

Mathematical combinations. . 241 
Matter, indestructibility of . . 38 
M^wuring heights by boiling 
water 12 


Mechanical powers .... 150, 155 
Medallions, castingof 190,213,239 

Medallion wafers 413 

Megilph 232 

Mellite 68 

Melloni’s perpetual motion . . 193 

Metallochromyf 168 

Metals, conducting power to 

heat 64 

Metals, their magnetic relationsld 

Meteoric paper 80 

Meteors, the NovemW .... 4 

Meteorology, advantages of 180 

andeat history of 36, 117 

' Microscopes, the use of ... . 128 

and telescope 376 

'■ ■- compound, described. . 161 


PAOK 

Microscopes, simple 133 

To make a Stanhope lens — Sphe- 
rical lenses — W ater ditto — 
Varnish— Katnral ditto. 

Microscopic objects 276 

cutting of 145 

- - ■ mounting of 196, 244, 274 

Migration of swallows 219 

Milk and casenm 51 

improved 51 

pails, of zinc 80 

■ ■ ■' ■ of roses 32 

Mineral oil 61 

precipitates 272 


Minerals, a^ysia of 245, 222,169 

Minute objects 

16 

Modeller’s glue 

....160 

wax 

....272 

Moisture in plants . . . 

....159 

Moraflkes 

....126 

Mosaic work 

....351 

Moss 

....103 

Moulds, elastic 

....165 


Mouldiness, how prevented lf2 

Mouth glue ; 159 

flluscttlar action promoted by 

galvanism 118 

Mushrooms, effect of ^ upon 

the air 255 

Mysterious circles 15 


Nail making in America .... 6 

Naphtha 61 

Narcotine. 123 

Nature oC coal 61 

Nautilus 103 

Needle, why a One one floats 56 

Night telegraph 30 

Nitric acid, action of on char- 
coal 88 

Nomenclature, chemical 230, ^60 

November meteors 4 

Nuts, preservation of 368 


Oak trees for shipping .... 15 


Objects, minute 16 

Oil on water, effect of. 133 


painting 265,316, 340, 371 

Kccessary tools and materials — 
Principal colors for painting — 
Tints, how composed— Cau- 
tions in mixing ditto— Portrait 
painting — Processes for paint- 
ing flesh— Draperies — Back- 
ground. 

Oils, different kinds of .... 267 

— essential, how distilled 359 

— — mineral 61 

— purification of 208 

Optical deceptions 71 

Organic and inorganic king- 
doms Ill 

Ornaments for moulding. . . . 259 
Oxalic acid found in lichena 88 
Ox gall paste, preparation of 359 
Oxidation of copper-plates . . 154 
Oxygen, properties of. . 292, 299 
1. Preparation of. firom vegeta- 
bles— 2. Black manganese — 8. 
Ditto, and sulphuric ai;id— 4. 
Prepara Uon of chlorate of po- 
tass — 5. Combustion of a taper 
— 6, 12 Different colored lights 
—18. Re-kindles a nearly -ex- 


tinguished fire — 14. Ignition of 
charcoal— 15. 22. Combustion 
of the diamond, sulphur, phos- 
phorus, ditto under water, 
Homberg's pyrophorus, of a 
watch-spring, sine, lime, aptl- 
mony and cast iron— 23, 24. 
Supports animal life— 25, 26. 
Causes the red color of the 
blood— 27. Speolflc gravity of 
—28. Neutral properties of— 


tullic oxydea — SSy^Gallates — 
34, 35. RestoraUon of the color 
of litmus — 36. ^Restoration of 
faded ailks — 37. Bleaching ef- 
fects— 38. Change of coIoil^ 
sulphur. 


Fainter, rules for guidance of 311 
Painting dioramic views .... 227 

Grecian v Persian. . . . 351 

■ — magic lanthorn sliders, 

y. 36, 223 

materials for 266 

in lamp-black and soap 271 

in oil.. 265, 316, 342, 371 

saildotX? 285 

terms, &c 13, 54, 91 

transparencies 195 

Panorama 100 

Paper, different kinds of . . . . 43 

— 7- for tracing 124 

— ^ materialafor .<42, 85, 94 

meteoric 80 

nautilas 10^ 

origin of 200 

paste 62 

powdor* or polfeo ^ 62 

— sizes of 4 ....^. 43 

Papier mach^ 61 

Parabolicifijirrors, metals i^r 4^ 
Parlor Magic, reviewsrif-*. . . 
Parhelia and paraselense . . • » 104 

Pastiles, fumigating 127 

Paste for g9m cutters 192 

imperishable 868 4 

PearU; bleaching of. 06 

formation of s . 279 

Pencilswever pointed, to make 1 28 

hair, to manufacture . . 31 

Pendulous printing press. ... 6 

Pendulum 74 

Pens, manufacture of ...... 218 

Perfume of flowers, to extract 16 
Perpetual motion, Melloni’a 193 

Persian painting 351 

Petrifaction, nature of. .... . 75 

— artificial 76 

Petroleum 61 

Phantasmagoria 17 

— screens for 35 

— sliders for 282 

Philosophy in Sport, review of 263 % 

nienakisticope 72 

Phosphonis, used in lucifen 31 1 
l^otogenic drawing, 19, 26, 34, 58 

■■ 1 — appl^tion of • . 27, 34 

new papeiffor 109 

— by artificial light .... 69 

— Daguerre’s notek .... 116 

Phrenology 585 

Pictures, cleaning of 232 
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Pietnm, transferring to new 

canvass 411 

Pith balls, to make 179 

Planetary motion, cause of , . 309 
Plants grown in water. . 141, 147 

— internal structure of . . 353 

■■■■■■■ luminous 400 

moisture in 159 

Plumbago 68 

Pneumatic ^Iterer, Beart's . . 50 
PalmCT's 50 

— tdegraph^ Crossley’s . . 4 

Polishing, French 370 

marble 309 

^ plaster figures 180 

* stones, gems, &c 274 

wood in the lathe .... 110 

Ponds, why certain of tliem 

donotfrecae 104 

Poor man's bardlneter 96 

Portrait painting 316 

Postage, new ^ 288 

Potassium, how procured • . 200 
Preparation of c^ gas .... 1 13 

canvass for nainters . . 128 

Prepared charcoaftor fuel . . 6 

Preserving birds, &c 5, 30 

— insects 131 

paste for 8 

Printer's rollers, to make . . 388 
Printing ^ electricity .....# 77 
im]fwovement in 241 

^Prints, to cppy. . . . ? 232 

— — h6w transferred to wood 271 

Promethean niatches 48 

Preteani^ures, how painted 312 
Pillnp, ''temporary rfhutical ..112 

PuTfde ofCassius 278 

Potrifaction,preveutej^y frostl 60 
^ |tyropb4^. 103 

Quicksilver boats, principle of 176 

Quills, to clarify . . .^ 88 

Quinine 123 

Railways. . . . 172, 181, iSr, 214 
Raii^w, why ring formed. . 72 
Rain and the rainbow .#.... 186 

Rain guages 256 

Raising vessels by wind .... 288 

Rapidity of lightning 125 

Rnrity of the air 15 

Razor, why improved by dip- 
ping in hot water 160 

Razor Strop paste 240 

Re.>production of statuary . . 48 

Resin bubbles 63 

Respiration of animals 45 

of fishes 7*2 

Revival of inscriptions 149 

Rice glue 64 

— harvest in Germany . , 328 

paper 367 

Ripple marks 190 

River scythe 255 

Roads, artificial grar 'te for . ! 55 
Rose, bleaching ^f, Oy sulphur 32 
Rotten wpod, why luminous 72 


Sail-cloth, painting of.'. .... 285 
Salts, chemical 101 


PAOB 

Scorpion in England 280 

Screens for magic lanthoms 35 
Screw cutting in the lathe . . 197 
Sculptor's models, composi- 
tion for 168 

Seals^ leaden moulds for ... . 328 

— fine impression from . . 208 

of bread, gum and glass 184 

Seasons, &c. indicated by 

fossil wood 60 

Sections of fossil wood .... 55 

— of recent wood 146 

Seeds, how known to be ripe 112 

method of dissecting . . 315 

Sensitive leaves, how made. . 312 

Serpents Ill 

Shells, cleaning of 95 

Shipping, French . 20 

oak trees for 15 

Ship and sea, automaton. ... 73 
Shoes, how made of Indian 

• rubber 413 

Shot, manufi^ture of .168 

Sidereal Heavens, review of. . 406 

Silkworms, kinds of. 151 

Silver, |p)w gilt 104 

Singing of a kettle explained 72 
Slitting stones, gems, &c. • . 274 
Snow, form of the fiakes of • . 32 

inflammable 309 

why it i^white 207 

Soaps, diflerent kinds of ... . 300 
Hard soaps — marbled— soft— Na- 
ples — pearl or almond cream — 
hard tudet— Wmdsor-«-soap au 
bouquet — cinnamon soap — 
orange flower — musk— bitipr 
almond— transparent— CiiBtile 
—cocoa nut oil soap. 

Soap, Bccoeur's arsenical. ... 8 

suds for nourishing 

*flower6 192 

Societies, learned of Ijondon 320 

— literary of London. . , . 320 
Soda, nitrate of, as manure. .414 

Solders 270 

Soot as manure 80 

Sounds of volant bodies, why 176 
Spectacle Secrets, reviewed . . 23 
Specula for telescopes, alloy 

for 240 


Specula for telescopes, form- 
ing of 34 7 

Spider, the 136 

Sponge, bleaching of 398 

Springs, pht.iomena of 394,378 

Staining glass \ 250 

Stains removed from books. . 160 

Stanhope lens 133 

Starch formed into sugar. . . . 112 
Statuary, re- production of . . 48 
Steam boiler described .... 225 

— - p- engine explained 289 

— — towing on canals .... 246 

— — weight of 232 

Steamer, lengthening of a . . 255 

Steel, kinds of 382 

preservation of from rust 160 

})ens, how browned or 

bronzed 413 


Stencilled letters, how made 
Still, description of 
Sloboscopc 


Stones used in the arts .... 205 


Storm glasses 112 

Straw hats, how whitened . . 160 

Structure of plants 355 

Strychnine 123 


Substances, anti-inflammable 101 
Sugar, decomposition of ... . 144 

from wood, starch, &c. 112 

kinds of. . . . 326, 334, 363 

Sunbeams, why do they extin- 
guish a fire 160 

Surf of the sea, cause of ... . 237 
Swallows, migration of .... 219 


Tanning 334, 357 

Tea 188 

plants used for 258 

Teeth of wheels, laying out the 1 67 

Telegraphic alarum 49 

Telescope and microscope . . 376 

Tellurian, horizontal 250 

Terms of art 13, 54, 91 

Test tubes, graduation of. . . . 87 

Temperature 135, 142 

Thaw, its effects on houses, &c.l60 
Thaumathrope explained. . . . 263 

Theatrical fires 328 

— — incantation 24 

Thermometer 115 

Threshing machine, best. . . . 414 

Thunder storms 199 

effect of, upon beer , . 56 

Tin ware, lacker for 312 

Toads in museums 56 

Tobacco pipes, query on ... . 360 
Tortoiseshell boxes, how made 408 

imitation of .... ... . 240 

joining of 400 

Tous leg mois, a fecula so 

called, what 72 

Tracing papers 124 

Transferring of prints . . 72, 304 

pictures 414 

Transjiarencies, painting of. . 195 

box for 330 

Traveller's live preserver. . . . 288 
Trees, on Che grafting of. . , . 53 
Trisecting an angle 207, 312, 336 
Tunnel tlirough the Alps. ... 192 

Turning large balls 361 

Typotace 


Vanrouver's cement 271 

Varnibh for boota and shoes 296 

balloons 128 

electrical purposes. ... 80 

lenses 134 

patent leather 128 . 

Vegetable life, tenacity of . . 368 

productions of England 8 

— skeletons, to make. ... 52 
Vegetables, Respiration of , . 44 
Vegetation in arsenic 88 


Ventriloquism 396 

Vermillion 328 


Victoria Jtegina, account of. , 21 
Viacigar aromatic, to make . . 56 


Ultramarine, making of 308 

Universe, immensity ot the . 4f'6 
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Wafen^ naaiifiustare of •• 167 

medaUion 413 

Waih ballf , to make 301 

Watch-flanef, qoeiy on. . . . 413 
Water, action of on melted 

glaM ,.152 

Water aa an aliment 163 

— eftct of, in a newlf- 

IMintedroom 207 

Water impregnated with iron 159 

pnriOcation of 152 

— rendered colder than loe 199 

Water-ipoats 121 

Wax, how bleached 160 

— *-r- dentiit*! 360 


MM 

Wa^r modelling 272 

— hOw cut into aheeta ..312 

figurea 163 

— extractedfromthehoney 

comb 96 

Wax flowera. makhig of 143 

— fruit, making of •.2^2, 60 
Wheat, why not donriahing 

near the barberry 56 

Wick of a lamp, query on . . 56 
Wind, why it cornea in gnata 72 

— prevalent in Britain .. 32 

Windowa, cryatallixation of. • 413 
Wire, how covered with cot- 
ton . . 160 


VAoe 

Wire, machine to cover with 

wax 76 

Witchea, dance of 233 

Wood engraving, toola uaed ip 82 

proceaa of 98 

— mateiiala for 78 


preparation of, for the 

engraver 413 

Wood uaed In the arta 237 

Writing dttid, now 175 


Year Book of Vketa, reviewed 6 
Yeaat 278 


Zinc milk paila 
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Action of vegetablea on me- 


tallic oxMea 70 

jBtherial oil of wine 406 

Animal food, Iota pf weljht in 

cooking 312 

— - temperatnre •••••••.344 

Artidcial gameta 128 

Atmofphere, oompoaition of 408 

Barometer, portable 224 

Black-lead pencOa 184 

Bleat of Iran ftumacea 296 

Blue color for artiata 400 

Boat camera obacura 3 


Caloric from water 376 

Callot*a aoft vamiah 208 

Caontdionc, working of ... . 80 
Carbon deatroya bittemeaa . . 16 
Carbonic add, effimt on the 

hnV ' 

Carbonateef potaA,ori^n of 15ff* 
Caiiatfopotaah,pnmuationof 47 
Cement frir Deroyahire apar 200 

China ink, apuriona ,24 

^ nometera, ratea of . . t . 28 
bnation without dame . . 48 
of the atmo- 


120 

Co^, to diaaolve 128 

Copper for engraving 176 

from glua veaaela re- 

"Infioved 136 

Gryatala in living vegetablea 144 


Deletion of writing frandn* 

^leatiyeraaed^ 392 

Minond, otlgiD of 304 


. FAOI 


Effect of certain colon on 


certain eyes 46 

Electricity of light . . . . 16 

Engraving in stereotype .... 336 
Everlaadng lampa 8S 


Filtering machine^ 152 

Galvanism, discovery of ... . 344 

German rasor hone 384 

Gluten in grain 8 


Gold sheathing for ships . • . . 400 

Hardening of steel dies .... 104 
Heat increased by cold air . . 144 


t 

Ice, cryatallization of 248 

India rubber carpets 64 

Indian ink, substitute for . . 384 

Ink void of free acid 352 

Imitative wax candles 48 


Light for lighthouses 64 

Light produced by crystalliza- 
tion 368 

'light of the sun and mom. , 112 
Lunar climate 216 

Maize, native country of . . . . 232 
Melloni*s ezperimei^oiiheat 77 
Mdhod of preserviifg egg* • • 136 

Mildew, remedy for 296 

Minim measure, new 280 

Mole, the habits of 296 

New light....: 128 


Oil for chronometers 288 

got out of boards .... 184 

Ottar of roses 48 


PAOS 

PalmoU 392 

Paraguay tea t 45 

Paper hangings, to clean. . 192 

from peat 39 

Patent cement 200 

Permanent black elot^,.'.. •• 55 

Phosphorus.# '• 8 

Planm, revival of . • • • i; 328 

preseryation of . • •• •• 256 

Pruners golden rules' ••»... 32flF 
Pressure of the sea ...•'.••• jt4 
Firesefring plants man insects • 

Anting from copp^-g^lates , 360 
Project for conv^ing ietterl 376 ' 

' A, 

HOmoval of gred weigl))^ .*! • 1^6 
Resin of benzoin • •< 55 


SaccharizinI the fecnla of po- 
tatoes 53 

Salt, manufacture of ...... 272 

Scintillation of steel 16 

Seed do|p of ^ha for^bea- 

ding 56 

Sewing on glazed calico .... 55 
Solar rays, action of vp* . • . 326 
Spedes of fossil .......... 256 

Spontaneous plants 120 

Substitute for Indian inlft . . • 136 
Sulphate of quinia .••^••••288 

Vibration of railways . • .120 
Vines, the training of •• 62 
Vent^tion .128' 

Water, purdcation of ^ 240/ 

Wind, propagation of 160* %, 

Writing derayed, to restora. . P" 
Writings to copy . » 176 
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